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FOR RAILWAY SIGNALLING CABLE 


Paper insulated power cables for working voltages Cambric insulated cables. 
up to 33kV manufactured to British Standard or 
foreign specifications, with copper or alternatively 
aluminium conductors. 
Mass impregnated non-draining paper insulated Multicore cables for railway signalling control 
lead covered cable. and telephone circuits. 


Cheridare Cables Limited 


ERDARE, GLAMORGAN. ABERDARE 416. LONDON OFFICE: NINETEEN WOBURN PLACE W.C.1. TERMINUS 2777 


TGA 53 


Corrosion resistant P.V.C. sheathed paper in- 
sulated lead covered cables. 
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MIDLAND ELECTRIC 
MANUFACTURING 
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MEM ‘GLASGOW-REX’ H.R.C. 


THERE MUST BE few electrical engineers anywhere in the world who are not familiar with 
the “Glasgow-Rex” Switches and Fused Switches. The world-wide reputation gained 
by this range is well deserved. The quality is superlative. 

Designed for heavy duty on large power and lighting installations ““Glasgow-Rex” is 
available in ratings from 30 to 300 amps, 500 volts, in D.P., T.P., and T.P.N. patterns. 

The fuse switches are fitted with “Kantark” H.R.C. Cartridge Fuse Links rated at 
the carrying capacity of the switch, and will clear the heaviest fault currents without 
risk of damage. 

Bearing in mind that H.R.C. Cartridge Fuse Links are included, prices are most 
highly competitive. 

Send for List No. 340 describing the ““Glasgow-Rex” and other M.E.M. switchgear. 
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Scientific Instrument Progress 


THe Physical Society’s exhibition of scientific instruments which is 
reviewed in this issue can be thought of simply as one of the many exhibi- 
tions, which become more numerous as the years go by. A large number of 
manufacturers have stands at all, or many, of the exhibitions in a particular 
field, and some of the exhibits themselves have a much-travelled air. From 
this point of view, the Physical Society’s Exhibition was noteworthy chiefly 
as the first of the year (previously it has been held some time in April, but 
this year has been brought forward about three months) but in intention, 
and to a considerable extent in fact, this exhibition differs from most of the 
others in the calendar. 

This difference arises mainly from the circumstance that it is not meant 
to be a trade show but an exhibition sponsored by a learned society. Thus 
there arises that accent on novelty, not simply of “ packaging” but of 
conception which is to be found in differing degrees, on all stands. Much of 
the apparatus shown is in prototype form, or derives from a prototype 
exhibited in a previous year, and no item is allowed to be shown more than 
three times in succession. The large stands of Services research establish- 
ments, the Department of Scientific and Industrial Research, hospitals and 
universities ensure that much interesting instrumentation which would 
never otherwise be open to public view is available for inspection and 
possibly inspiration. 

Much of the apparatus and equipment on view may be described as, 
in the widest sense, electrical; in fact, almost the only exhibitors not now 
employing some form of electronics are the manufacturers of chemical 
balances. Readers of this journal who have visited the halls of the Royal 
Horticultural Society are thus unlikely to have come away without seeing 
many things of interest to them, and those who have been unable to make 
a visit in person may gain some impression of the exhibition from the review 
published in this issue. A.more comprehensive view may be obtained from 
the catalogue of the exhibition. This solid work of 339 text pages and 
82 pages of advertisements provides a cross-section of a whole field of 
instrumentation, and is not unworthy of a place on the bookshelf. 

Finally, of course, in the evening there have been the discourses: the 
third of these, by Mr. J. G. D. Pratt, of the Transantarctic Expedition, on 
the maintenance and use of instruments and equipment in Antarctic con- 
ditions must have struck many responsive chords in the minds of sufferers 
from the recent weather in this country. 
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PRUDENCE OR PREJUDICE? 


Last week we mentioned that a move was being made 
to hold the British Electrical Power Convention 
biennially instead of annually—a move calculated, in 
our opinion, to kill the Convention, which is probably 
what is in the advocates’ minds. There has been some 
feeling against the Convention ever since it started, the 
result, we think, of a restricted outlook. No other 
industry has anything like this gathering of all sections 
and to discontinue it or weaken it in the way suggested 
would be to destroy a means of cultivating friendship 
and goodwill unique in industry. We doubt whether 
the Convention, once killed, could ever be revived. 

The Convention arose from the annual meetings of 
the Incorporated Municipal Electrical Association and 
it was Lord Citrine, when he became head of the 
electricity supply industry in 1948, who secured 
continuity after nationalisation. The I.M.E.A. con- 
ventions were the event of the electrical year for over 
four decades and many manufacturers and others in 
the industry participated as guests. In our view the 
nationalisation of the supply industry would have 
resulted in serious estrangement of the other sections 
had it not been for the Convention. 


SECRET VOTE 


Opponents contend that too much time and money 
are spent at the Convention. To this we reply that 
the time is well spent and that the cost is in the hands 
of the individual organisations. Some of the latter 
have occasionally been a bit too lavish and have thereby 
created competition in “hospitality.” But this is 
extra-Convention activity over which the organisers 
have had little control. 

We believe that the Convention is an essential means 
of keeping the various branches of the industry and 
profession together and that those who are endeavour- 
ing to destroy it are making a grave mistake. This is 
a matter in which the opinions of the future leaders of 
the industry should be given due weight; it is a heritage 
which the older delegates should not be permitted to 
destroy. Therefore when the subject comes up for 
decision at the annual general meeting, as it must do 
under the Constitution, any vote should be a secret one. 
It is hardly likely that the less senior members of 
organisations will feel free to vote by a show of hands 
with their “ superiors’ ” eyes on them, and there should 
be no “ directives.” 


STEEL FINANCE 


From two points of view the arrangements made 
for the financing of the new strip mill to be erected by 
Colvilles, Ltd., are of interest to the electrical industry. 
First, the plant, which is to cost £50 million, will 
embody a great deal of electrical equipment. Secondly, 
the provision of a loan by the Government is 
reminiscent of the way in which the electricity supply 
industry has raised its capital since the 1956 Finance 
Act. But in this case a private company is concerned 
and thus it is a new departure. 

There are, however, special circumstances. The 


decision of the Government that a new mill should be 
established in Scotland was taken on politico-economic 


grounds. 


At the same time it was decided that a 
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similar mill should be put up in South Wales by Richard 
Thomas & Baldwins, Ltd. This company is still in 
national ownership and therefore eligible for the 
Treasury issues available to all the nationalised indus- 
tries. It was thus natural that Colvilles should be 
treated on the same footing. 


REMOTE CONTROL 


Mr. L. J. Day’s article “Remote Control of 
Distribution Networks ” in this issue should be useful 
to the distribution engineer and it prompts us to 
comment on a few of the wider aspects of remote 
control. As the author implies, remote control is as 
old as the hills and with the continued growth of 
industry it is coming nearer and nearer to meaning 
electrical remote control. In the truly electrical sense 
it covers an extremely wide field from the control of 
a national or perhaps international system of electrical 
transmission to that of a localised control of machinery 
driving motors by, say, emergency push-buttons, along 
the line of a conveyor belt system. 

Often, too, it implies automatic control, such as when 
a number of circuit-breakers are operated on a sequence 
control system from relays at a control centre or at 
other circuit-breakers earlier in the circuit. Then we 
have remote control by telecommunication which may 
be manual or automatic. This brings us to supervisory 
control which is referred to by the author as implying 
control plus indication. This seems to be closely 
linked with telecommunication control, although there 
is a need for rather more precise definition. 


IS IT WISE? 


London Transport is persisting in its determination 
to get rid of its trolley-buses. It has announced that 
they are to be replaced by diesel buses on three routes 
in south and south-east London on 1st March. The 
next routes to be changed over will be three in north- 
east London and the process is to continue at intervals 
of three or four months. Trolley-buses are being 
retained in the south-western area. 

We will not go over all the arguments again; they 
are well-known to our readers and, we think, to London 
Transport. But we may reiterate that the case for the 
retention and proper maintenance of the trolley-buses, 
particularly in the outer suburbs, is very strong. The 
travelling public (whose welfare seems to be increas- 
ingly ignored by the Executive in its efforts to arrest 
the decline in its financial position) prefer to travel in 
trolley-buses. Moreover it is wrong to increase the 
use of imported fuel, for more than one reason. We 
suppose it is now too late to expect any change of heart, 
but we must again go on record as regarding the forcing 
out of the trolley-bus as a serious error. 





SPECIAL EXPORT ISSUE 


Next week’s “Electrical Review” will be the annual 
export issue. In addition to authoritative articles 
on various aspects of export trade there will be a 
survey of the world’s electrical imports with a | 

coloured folded-in map 
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Remote Control of 
Distribution Networks 


By L. J. DAY* 


Although remote control has been employed in one form or another since 

electricity was first used there has been a certain amount of prejudice against 

this particular application of electricity, mainly because it was thought unreliable 

in some quarters. This is far from being the case and has now largely been 

disproved. The author says that there is now ample proof available, from 

years of operational experience, that a well-designed supervisory system is 
no less reliable than the power gear which it controls 


Tere is nothing modern or novel about remote 
control in its broadest sense, because ever since electricity 
was first usefully employed by man there has been remote 
control in some form or other. But, in the more com- 
monly accepted sense it means the control of some piece 
of equipment from an appreciable distance. Another 
point that should be made here is that remote control 
alone is seldom all that is required; to carry out a control 
intelligently the controller or operator usually requires 
an indication that the control has been properly effected. 
That is, he requires not only remote control but remote 
indication also. Sometimes the term “ supervisory remote 
control ” is used, and this seems to be more explicit since 
it implies control plus indication. 

Before considering some of the many applications of 
supervisory remote control equipment it would be well 
to state that, whatever technical arguments there may be 
in favour of the introduction of such equipment, there 
are invariably sound economic reasons too. In the sub- 
sequent examination of some of the applications of the 
technique it will be seen that in every case there is 
adequate economic justification. 


Centralisation of Control 


In the case of a complicated electrical system consisting 
of a number of interconnected stations, whether they be 
generating, transmission or distribution stations, some 
form of centralised control of the system is necessary. 
The system control station will also usually be the intelli- 
gence centre whence are routed both routine reports and 
details of abnormal conditions or faults on the system. 
The engineer in charge of the centre will also be kept 
constantly advised as to the capacity of plant, availability 


Fig. |.—Telephone-type relays 





of lines and the power demand at various key points 
throughout the system. Whilst in some cases he may rely 
on telephoned reports and instructions, there is a growing 
tendency to introduce supervisory remote control for at 
least the more essential facilities, with a resultant increase 
in the speed at which emergencies can be met, and a 
decrease in the number of operating faults occurring 
through misinterpretation of information or instructions. 
Since any interruption of supply is directly associated with 
loss of revenue, it is at once apparent that any means of 
avoiding such interruption, or at the worst reducing the 
interruption to the minimum, is worthy of consideration. 

If the controller relies on telephoned instructions then 
the stations under his control must be permanently 
manned or, alternatively, men must be stationed at 
strategic points throughout the area so that any station 
can be reached with the minimum amount of delay. 
Manpower is expensive, and to man a substation, for 
instance, continuously in shifts, might cost £2,000-£ 3,000 
per annum; furthermore, much of the time is inevitably 
unoccupied. Purely on the basis of wages saved, super- 
visory remote control for a substation will repay in a 
very short time the capital expenditure involved in its 
installation. 

Unless special arrangements are made for attendants 
to live near isolated stations, valuable time may be lost 
in getting personnel to the site in the event of some 
switching operation or fault investigation being required. 
Railway electrification substations, small hydro-electric 
stations and radio or television repeater stations are some 
examples of works which may have to be sited in isolated 
places. In such cases, supervisory remote control equip- 
ment may be justified largely on account of inaccessibility. 


Direct Wire Systems 


The majority of engineers probably think of a super- 
visory remote control system as one working over a very 
limited number of pilot wires between the control point 
and the controlled substation, and in fact the greater part 
of this article is devoted to a survey of such schemes. The 
far simpler direct wire arrangement cannot, however, be 
completely ignored. Many direct wire systems are in 
use and will continue to be used and developed where 
economic and technical reasons show them to be suitable. 

Direct wire is used to describe a system where, generally 


* Mr. Day is with Standard Telephones & Cables, Ltd., to whom he 
is indebted for permission to use this subject matter and illustrations. 
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speaking, one or more wires are used for each control, 
indication or other function required of the equipment. 
Common returns are, of course, usually employed so as 
to limit as far as possible the number of pilot wires. 
Still further economy may be effected by polarising a 
signal so as to use, for instance, only one wire in associa- 
tion with two common returns, for each of a number of 
double controls, e.g. close and open. 

Telephone-type apparatus is frequently used for direct 
wire supervisory schemes. Except where the distance 
involved is extremely small it is essential to employ some 
form of interposing relays which will operate on a 
relatively low current in order to avoid difficulties arising 
through voltage drop in conductors. Using telephone- 
type apparatus and a supply of 50 V d.c., the relays 
normally employed for a direct wire system have an 





Fig. 2.—Selector switch 


operating figure of about 25 mA, which enables pilot cable 
conductors of single 20 s.w.g. (1/-036in) to be satisfactorily 
employed over distances up to at least a mile. 


Coded Signalling 


The alternative to a direct wire system is one in which 
a small number of wires are used and over these wires 
signals in the form of codes are sent. The minimum 
number of pilot wires required is usually one pair, but 
further consideration will be given later to this very 
important question. 


Choice of System 


The coded signalling system shows an economic 
advantage as compared with a direct wire system when 
the distance between the control centre and the station is 
over a certain figure. What the value of this figure is, is 
not so easily answered, and a number of important factors 
have to be carefully considered. Three very important 
points which must be borne in mind are:— 

(a) The cost of cable is not directly proportional to the 
number of cores it contains. 

(b) Of the total expenditure involved in providing a 
pilot cable between two points, a large part is incurred 
in the actual laying of the cable. 

(c) The cost of laying a cable is not directly proportional 
to the number of cores it contains. 

Suppose now, that it is desired to provide a supervisory 
control system whereby a number of items of equ’pment 
at station “ B” are to be operated from a control station 
at “A.” Suppose also that using a direct wire system a 
total of 20 pilot cores would be needed, but by employing 
coded signalling only two cores would be necessary. 
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If there is at the moment no pilot cable existing between 
points “A” and “B” and a cable has to be purchased 
and laid, then, subject to certain secondary considerations 
discussed later, the decision between direct wire or coded 
signalling is fairly easily made. If the cost of direct wire 
equipment and a 20-core cable is less than the more 
complicated coded signalling equipment and a two-core 
cable, then the choice will be in favour of the former. 
Moreover, it will be quite apparent there is a limiting 
distance beyond which the latter scheme shows an 
economic advantage. 

If, however, a pilot cable already exists between “A” 
and “B” and enough cores are available to operate a 
coded signalling system, but not a direct wire system, 
then it will almost certainly be cheaper to invest in the 
former than to install a new pilot cable. 

Other points which should be considered before a 
decision is made are:— 

i. The coded signalling equipment, having rather more 
complicated circuits, requires a higher standard of main- 
tenance than direct wire equipment, although the amount 
of attention required is not very considerable. 

ii. Using the minimum of two cores it may be difficult 
to provide a number of simultaneous functions, e.g. as 
met where synchronising facilities are required. 

iii. The addition of facilities at some later date will 
almost certainly necessitate extra cores in the case of 
direct wire equipment but not in the case of supervisory 
equipment, i.e. the latter is much better able to cater for 
extension. 

iv. Suitable coded signalling equipment can be pro- 
vided for operating via non-metallic circuits, ie. voice 
frequency or carrier channels. 


Automatic Telephone Techniques 


The apparatus and techniques used in coded signalling 
supervisory equipment are largely as used in automatic 
telephone practice. It will be fairly apparent that an 
automatic switching system which is capable of setting 
up a speech circuit between a given caller and one of, 
say, 99 other lines in a private telephone exchange is 
capable of adaptation so as to enable a control circuit to 
be established between a control point and, by selection, 
any one of 99 pieces of electrical equipment situated at 
some remote point. 

In automatic telephony, use is made of a simple coded 
signalling scheme in which the fundamental items of 
apparatus are a dial on the caller’s telephone set and an 
electromagnetically-operated multi-point switch in the 
telephone exchange, the switch being rotated via the 
contact of a line (or impulsing) relay. With the caller’s 
handset lifted from the normal position, the line relay is 
operated from a supply derived from a battery at the 
exchange, fed out over the line to the subscriber and back 
via the contacts of the dial. When a digit, e.g. 9, is dialled 
the line loop is interrupted nine times, the line relay 
releases and is re-energised nine times and the selector 
switch takes nine steps. It would be possible to use a 
simple dialling system for controlling circuit-breakers; a 
certain number, say 18, could be used for closing a certain 
circuit-breaker, and a different code, say 19, for opening 
it. This simple arrangement, however, would be too 
liable to error for use in remote control of switchgear. 
Supervisory control codes are usually mechanically com- 
posed and do not depend on dialling, and they are invari- 
ably safeguarded to prevent serious conseguences through 
mutilation of a s‘gnal, either within the sending or 
receiving equipment or due to interference en route. 

Most supervisory remote control systems at the moment 
are designed around the telephone type relay and selector 
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A.—Amps selection push-button. B.—Tap control switch. C.—Common 

*close”’ push-button. D.—Check push-button. E.—Telephone push- 

button. F.—Common “ open” push-button. V.—Volts selection push- 

button. J.—Fire alarm indication. K.—Battery charger fail indication. 

L.—Telephone call lamp. P.—Buchholz alarm indication. Q.—Transformer 

overload indication. R.—High oil temperature alarm indication. T.—Tap 
position indication 
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Fig. 3.—Typical substation control panel 


switch, typical examples of which are illustrated in Figs. 1 
and 2 respectively. 


Operational Facilities 


The remote control and indication facilities required by 
different organisations vary considerably, and obviously 
will depend largely on the type of electrical system in 
question. The following list shows, in general terms, 
starting with the most common requirements, the types 
of facilities frequently specified:— 

(a) Positional indication of switches (and similar equip- 
ment). 

(b) Alarm indication should any switch change position 
or a fault condition occur. 

(c) Control of switches (and similar equipment). 

(d) Indication and control of transformer tap positions. 

(e) Telephone communication. 

(f) Indication of voltage, current, power, etc. 

Remote indication facilities are sometimes required 
without remote control, but control is very seldom needed 
without indieation. Illustrated in Fig. 3 is a simple, 
hypothetical, distribution sub- 
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battery, and by suitable switching the direction of the 
current in the line may be changed to give polarity to 
the impulse. 


Indication Signals 


The various devices whose positions are to be indicated 
may each be represented by a set of contacts. Each set 
of contacts is connected to a point on the bank of a uni- 
selector, SS, as shown in Fig. 4. When it is required to 
transmit information back to the control station, SS steps 
under the control of relay IS, which is, in turn, controlled 
by the impulse generator. At each impulse, the contact 
of IS connects the supply to the operating coil of SS. 
On each operation of IS, the battery feed is connected 
to lines Lr and L2. The polarity of the impulse to L1 
and L2 depends on the position of the contacts of relay PP. 
For each position of SS where the scanned contacts are 
closed relay PP operates, thus connecting the positive 
feed to line L1 and the negative to L2 (a “ positive ” 
impulse), whilst an open contact results in a negative 
impulse to line because relay PP will not be energised. 
Thus an indication signal consists of a chain of impulses, 
each corresponding to a piece of switchgear or other 
device, and the polarity of each is controlled by the 
position of the item represented thereby. 

An indication signal is transmitted back to the control 
station, either due to a change of position of any device, 
e.g. a circuit-breaker tripping on fault or, as a result of 
a request from the control station. To provide the former 
facility a “ link ” circuit is associated with each indication 
to enable it to “trigger” the sender should any such 
change occur. The check-by-request feature is looked 
upon as a control function and will be dealt with later. 

To provide the facilities referred to above, it is 
necessary to equip at each of the locations a set of 
mechanisms for receiving code signals in the one direction 
and for sending signals in the opposite direction. If one 
pair of wires is to be used for signalling in both directions 
the sender and receiver at each place must be connected 
via a line circuit which will switch the line into one or 
the other unit. Means must be provided in the line 
circuit for ensuring that both stations do not attempt to 
transmit simultaneously. Furthermore, it is desirable 
that each station should normally be in the “ listening ” 
condition, i.e. ready to receive signals. 

Tap position indication may be transmitted in the form 
of a binary code. For example, the position of an eight- 
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Fig. 5.—Typical control panel 


tap mechanism may be transmitted by means of three 
pulses as follows:— 
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To cater for the facilities listed for the hypothetical 
station depicted in Fig. 3, a “scan” of 20 impulses, 
allocated as shown in Table 1, could be employed. 

















Table | 
Scan position | Item indicated 

1 | Circuit-breaker TIP 
2 ” ” 
3 ” o +S 
4 - ” » 2s 
5 Fi 
6 a o 
7 v oe 
8 ” o 
3 o » B/S 
10 ) 

i | Tap Position of TI 
12) 

13) 

14 | Tap Position of T2 
iS 

16 | Faule on TI 

17 | Fault on T2 

18 | Fire alarm 

19 Battery charger fail alarm 

20 Telephone cal 

Control Signals 


Control signals consist of codes formed by a combina- 
tion of positive and negative impulses. A separate code 
is allocated for each control function and this code is 
transmitted by the control station sender when selected 
by the control operator. The last impulse of the code 
may be used to determine the direction of movement, e.g. 
a positive impulse for a “close ” control and a negative 
impulse for an “ open ” control. 

To provide the control facilities for the hypothetical 
substation the code allocation shown in Table 2 
could be employed. For convenience the code may be 
considered as comprising three digits, the first and last 


Fig. 6.—Apparatus cubicle 
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consisting of positive impulses, and 
—< the second of negative impulses. 
It will be seen that all control codes 
; have a total of 13 impulses. The 
F receiver at the outstation is designed 
to check that all codes satisfy this 
condition and also that each code 
comprises three digits, each of the 
correct polarity, ie. +—+. Any 
signal not satisfying this condition 
is automatically rejected and is 
ineffective. 


Selective Metering 


The selective meter readings can 
be most easily transmitted over a 
separate pair of wires between the 
substation and the control station. 
An interposing transformer, with an 
output of a few volts and a few 
milliamps, is used to connect each 
) voltage or current source, via a meter 
selection circuit controlled by the 
receiver, to the common metering 
pilots. At the control station a 
similar arrangement is used to 
connect the appropriate indicating 
instrument to the metering pilots. 
Alternatively, a common meter may be used in conjunc- 
tion with an illuminated indicator to show the source of 
the reading displayed. 
At the control station the various control and indication 


Fig. 7.—Signal transmission arrangements 
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devices are usually accommodated on a 
panel laid out in such a way as to repre- 
sent, in diagrammatic form, the switch- 
gear, etc., at the controlled station. 
Utilising the semaphore method of repre- 
sentation of circuit-breakers, the hypo- 
thetical substation previously considered x 
would appear as illustrated in Fig. 3. In ] 


xXx— 
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this figure all the circuit-breakers except | | 
TrP and F4 are shown closed. Sucha * * 
semaphore type diagram is normally dark 
and the appropriate semaphore will light 
if the breaker it represents changes 
position—i.e. if there is a discrepancy (a) 
between the actual switch and the sema- 

phore key which represents it. 

Controls are effected either directly from the semaphore 
keys or by means of a semaphore key in conjunction with 
a pair of common keys, “close” and “open.” As an 
alternative to semaphore-type indicators, coloured lamps 
may be used to indicate switch positions. The choice of 
one or the other arrangement is largely a matter of 
personal preference. A typical control panel using sema- 
phore keys is shown in Fig. 5. 


Accommodation of Signalling Apparatus 


A typical control station or outstation signalling 
apparatus cubicle is illustrated in Fig. 6. It will be 
observed that the majority of the apparatus is mounted 
on plug-in units, the use of which simplifies production, 
installation, testing and maintenance of equipment, and 
is universally accepted nowadays as good practice. 
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Transmission Media 


The case so far considered employs a pair of wires for 
the two-way transmission of coded signals, and there is 
a separate pair of wires for meter readings. This arrange- 
ment is sometimes impracticable or not the most 
economical where a number of stations are to be provided 
with supervisory remote control from a central point. 
Three alternative pilot arrangements are possible, as 
shown in Figs. 7a, b and c. 

These arrangements will be fairly self-explanatory, and 
the optimum method will obviously depend on geo- 
graphical layout and availability of lines. It may be added 
that the radial and tandem methods are often found 
paiicularly useful for urban distribution systems whilst 
the party-line method finds more favour on an electrified 
railway system where the substations are situated on a 
well-defined route. 

In some cases, because of the distances involved, non- 
availability of metallic circuits or other reasons, it may be 
impossible, impracticable or uneconomical to employ a 
d.c. signalling system. Retaining, however, the impulse 
code arrangements described above, oscillators and 
detectors, tuned to suitable frequencies, may be interposed 
between code senders and receivers and the line at each 
position as illustrated in simplified form in Fig. 7d. 

By employing different frequencies with suitable line 
filters a number of signals may be sent simultaneously 
over one line, and by the use of suitable amplifiers, en 
route if necessary, considerable distances may be 
negotiated. Using voice frequencies (400-3,200 c/s) up 
to 24 simultaneous signals may be transmitted over a good 
circuit. It is usual to employ a four-wire circuit with 
signals in each direction occupying a separate pair, 
although it is possible to operate a two-way system over 
a single pair of wires. 

Developing the method a little further, it will be obvious 
that the signal frequencies may be used to modulate either 
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Fig. 8.—Composition of a common equipment diagram 
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power line or radio carrier signals, thus providing a multi- 
plicity of signalling channels. 


Alternative Metering Methods 


The simple form of remote metering described above 
is, of course, only one of a number of possible arrange- 
ments. Other methods, such as the impulse frequency 
modulation method, wherein impulses are transmitted at 
a repetition rate directly proportional to the measured 
quantities, may be used, and this system has the added 
advantage that a number of such readings may occupy a 
single channel on a time-sharing basis. 


Common Equipment Practice 


Where a number of similar substations are to be 
remotely controlled from a single control station consider- 
able economy in apparatus may be possible by means of 
the common equipment technique. The principle involved 











Table 2 

Control function Digit code | Impulses sent 
Circuit-breaker TIP Bai) t+—ttettetetetetetet+ 
” ~ 1.2.10 +o—-—+teteteetteet 
TIS 1.3.9 toe KK ttteetettee 
T2S 1.4.8 te—— HK tttetttett 
Fi 1.5. 7 t$-—--—-<---— ++eeetete 
” F2 1.6. 6 t+-- eee ++ttet 
F3 1.7.5 +—-——--—--—-- +++¢4+4+ 
” ” F4 1.8. 4 -— ee ee ee ++ ++ 
Tap Position of TI 1.9. 3 +—----- eee +++ 
” ” o wa 1.10.2 ee + + 
Select. TI Volts 2.1.10 ++e—-t+tt+tt¢eetetetst 
» m2. 2.2.9 ++—-—ttttetetetetet 
T! Amps 2.3. 8 ++ee———ttteetetett 
T2 2.4, 7 tee KKK tet teetete 
Fi 2.5. 6 ++----- ++eee+ 
F2 2.6. 5 ++t——-—---- +++++ 
F3 2.7. 4 +t——-—----- ++e+ 
” F4 iw 2.8. 3 Se + + + 
Check | 29.2 4+4+—--------- & te 
Telephone Call ; 2.101 +ee- eee ee ee + 
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COMMON 
CONTROL PANEL 
Fig. 9.—Individual and common equipment arrangements 


is the use of a single common control panel, in conjunction 
with a set of common signalling apparatus at the control 
station, so arranged as to be capable of association with 
any of the remote substations on a selective basis. 

Considering the three examples shown in Figs. 8a, b 
and c it will be clear that each of these may be represented 
on the diagram shown in Fig. 8d. The control station 
apparatus for an orthodox arrangement with individual 
control panels and associated signalling apparatus for each 
of the three remote stations is shown in Fig. ga, and 
the alternative common equipment arrangement is 
illustrated in Fig. 9b. 
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It will be obvious that even for a small number of 
stations the use of the common equipment technique 
results in an appreciable reduction in the quantity of 
control station equipment as compared with the more 
orthodox arrangement. There is, of course, a consequent 
reduction in the amount of building space occupied, a 
most important factor to consider, bearing in mind present 
building costs, Perhaps the greatest advantage offered, 
however, is the ability to extend the scope of the control 
station to cater for an almost unlimited number of remote 
positions with practically negligible increase in control 
station equipment (the only increase will be in the station 
selection circuit). 

The finest example of the technique is the North 
Western Electricity Board’s control room at Dickinson 
Street, Manchester, where a common control desk at the 
moment serves some 150 6-6 kV substations, and has an 
ultimate capacity for about 600 stations. A general view 
of the control room is shown in Fig. 10. It will be 
appreciated that the common control panel can represent 
only one station at a time and there is, therefore, no 
permanent electrical mimic diagram of the complete elec- 
trical distribution system. Comprehensive wall diagrams 
can be used to show the complete system and kept up to 
date by means of hand-dressed symbols. 

In the case of a number of railway traction power supply 
schemes, both in this country and abroad, the common 
equipment system has been supplemented by an 
electrically-lit diagram, the indication lamps of which 
are manually dressed in accordance with information 
received via the common control panel. The British 
Railways’ Chadwell Heath control desk, from which 
19 stations on the Liverpool Street-Chelmsford-Southend 
electrified routes are controlled, with common control 
panel and keys for hand-dressing the mimic diagram 
situated immediately to the rear of the desk, is depicted 
in Fig. 11. 

It is interesting to note that all the railway traction 
systems utilising the common equipment technique incor- 
porate duplicate sets of common signalling equipment, 
each having associated with it a common control panel. 


Fig. 10.—Control room at North Western Electricity Board, Dickinson Street, Manchester 


—. 


1 Ye —— 


t 
5 
t 


in 


wo oe 


3 








1959 


r of 
ique 
y of 
nore 
uent 
d, a 
sent 
red, 
trol 
note 
trol 
tion 


orth 
son 


$ an 
new 

be 
sent 

no 
lec- 
ams 
> to 


ply 
non 


rich 
tion 
tish 
Lich 
end 
trol 


ted 


ion 
Or- 
nt, 
nel. 


Po Foe MO Dcuisdnalhce 






















ELECTRICAL REVIEW 23 JANUARY 1959 147 
Fig. |1.—British Railways’ Chadwell Heath control room 


The advantages of this arrangement are that 
two control engineers may operate two remote 
stations simultaneously and, when necessary, 
one set of equipment may be taken out of action 
for servicing without interfering in any way 
with the normal functioning of the control 
station. 


Conclusion 


There is no doubt that in the past there has 
been, in some quarters, a certain amount of 
prejudice against the use of supervisory equip- 
ment on the score of doubtful reliability, but 
there is now such a volume of proof available, as the 
result of years of operational experience, of the integrity 
of systems of this type, that the author feels sure that 


iets , 


such prejudices are completely unjustified, and that a 


well-designed supervisory system-is certainly no less 
reliable than the power gear which it controls. 





ENGINEERING IN EUROPE 


Corona phenomena and other anomalies are 
occasionally observed on supporting insulators with a 
single large cavity; after a certain time these phenomena 
disappear. The suspected influence of atmospheric 
humidity could be confirmed by the authors on a standard 
type of supporting insulator. Condensed water vapour 
may, under certain conditions, form a continuous film on 
the surface of the cavity and its resistivity may drop to 
about one megohm. 

The conditions of vapour condensation were deter- 
mined for three types of supporting insulators, viz. with 
completely closed, half-open and fully-open cavity. 
Since the production of “ dosed ” water films can scarcely 
be achieved, the measurements of the flashover charac- 
teristics were carried out on insulators the cavity of which 
was coated with a semiconductor film of well-defined 
resistivity. Electrical field analysis showed clearly that a 
wet cavity results in an unfavourable field concentration 
at the cap of the insulator. The corona inception voltage 
is thereby unduly reduced, which causes the occurrence 
of sliding discharges and flashovers at considerably lower 
voltages than correspond to the normal flashover with- 
stand level. Remedies against these undesirable pheno- 
mena are suggested.—“ Effects of the Cavity on the 
Electric Characteristics of Supporting Insulators,” Z. Radl 
and A. Pospisil, Elektrotech. Obzor., Vol. 47, pp. 523-526, 
October, 1958, in Czech. 


Neutralising Static Charges 


In many production processes, particularly those work- 
ing with rubber, photographic or ciné films, plastic fibres, 
textiles or paper, etc., static charges are set up. For 
example, in rubberising fabrics the potentials set up may 
reach 36 kV, and in film production almost 30 kV. This 
clearly introduces dangers into these production pro- 
cesses, although the actual potential produced depends 
on many physico-chemical factors, not only on nature and 
speed of movement of the material’ worked, but also such 
things as relative moisture of surroundings. 

The investigations showed clearly that although reduc- 


Readers who require accurate full translations of any of the 
articles abstracted in this section can be put into touch with the 
translators who will supply them at current rates.—Editors, 
Electrical Review. 


tion of the charges to harmless values is possible by a 
change of the ambient conditions, this is much more 
costly and less reliable than the simple way of letting the 
guiding rollers of these materials consist of alternating 
bands of materials of different conductivities, e.g. rubber 
and Plexiglass, or metal and Plexiglass, so that the 
charges set up by them are equal, but of opposite sign. 
The measurements showed that in most cases 99 to 100 
per cent of the charges were in fact neutralised, the actual 
value then mainly depending on the speed and tension 
of the moving material and the humidity of the air.— 
“Formation of Static Charges and Method of Their 
Neutralisation,” V. N. Egorov, Elektrichestvo, No. 9, 
pp. 55-58, 1958, in Russian. 


Electric Fields Around Insulators 


A method of determining the field configuration by 
means of capacitor-type probes has been evolved using 
compensated probes. The indicator, viz. a small glow- 
lamp, is placed in the proximity of the probe, the latter 
being formed by the lamp electrode itself. Although 
this arrangement is very simple its sensitivity is equal 
to that of a compensated capacitive probe with a valve 
voltmeter as null indicator. This is due to the favour- 
able ratio between capacitance of the probe and the 
capacitance of the leads, and also to the partial capaci- 
tances probe-object and probe-earth. 

The problem of inequality of the voltage phase errors 
in main and compensating transformers was solved by 
supplying the latter through regulating auto-transformers 
so connected that longitudinal as well as transverse wide- 
range control of the voltage is possible. The shape of 
the lead to the probe is also important. It should form 
a semicircular arc along an equipotential surface of the 
rotating field, and the glow-lamp should be at its end. 
This introduces the minimum distortion of the original 
field in the measured range by the part of the lead pene- 
trating equipotential surfaces of the original field. Some 
results obtained by this experimental method are pre- 
sented and the method of graphical evaluation yielding 
the field maps is demonstrated.—“ Investigation of the 
Electric Field Around an H.V. Insulator,” A. Hon and 
M. Tuma, Elektrotech. Obzor, Vol. 47, No. 10, pp. 499- 
505, October, 1958, in Czech. 








Basic Electrical . By J. Shepherd, A. H. 
Morton and L. F. Spence. Pp. 310; figs. Pitman 
& Sons, Ltd., Parker Street, Kingsway, London, 
W.C.2. Price 27s 6d. 


When three people have joint responsibility for a text- 
book, one expects a well-balanced and practically faultless 
volume. Unfortunately, the book under review does not 
fulfil this expectation. Some sections, such as the chapter 
on single-phase circuits, are very good but others are 
disappointing. The chapter on d.c. machines is poor and 
contains several errors. For instance, the poles shown 
in Fig. 7.11 are of unequal width and the brushes are 
unequally spaced, while the flux lines in Figs. 7.17 and 
7-19 are incorrectly drawn. In fact the treatment of d.c. 
armature windings is quite unrealistic. 

The argument used in the derivation of the expression 
for magnetic pull is unsound. Obviously, if the poles 
are drawn further apart with no increase in the magnetis- 
ing current, the flux density must decrease. Consequently, 
the inductance of the coil and the energy stored in the 
magnetic field must also decrease. The proof, however, 
assumes that the mechanical work done in moving the 
poles further apart is converted into additional magnetic 
energy in the gap. The argument used in the derivation 
of the force of attraction between charged plates is also 
unconvincing. 

Authors of textbooks should be meticulous in the use 
of correct symbols and abbreviations and should follow 
the latest recommendations of the B.S.I. and the LEE. 
It is unfortunate that in this book there are a number of 
incorrect symbols and abbrevations; and abbreviations are 
used after symbols whereas they should appear only after 
numerical values. 

The book deals with d.c. and a.c. (single- and three- 
phase) circuits, electromagnetism and electrostatics, d.c. 
machines and transformers, measuring instruments and 
electronics. The standard of treatment is suitable for the 
Ordinary National Certificate in Electrical Engineering, 
and the contents cover most of the syllabus in Applied 
Electricity for the Part I examination of the Universi 
of London. Each chapter has a number of problems wi 
answers, and numerous diagrams are included.—E.H. 


Physics and Mathematics in Electrical Communication. 
By J. O. Perrine. Pp. 261; figs. Chapman & Hall, 
Ltd., 37, Essex Street, London, W.C.2. Price sos. 


This well-produced book contains an introduction to 
hyperbolic functions followed by examples of their 
application to electrical problems. The style is dis- 
cursive, mathematical concepts are discussed in various 
ways and from various points of view. Consequently 
there are repetitions, summaries and even summaries of 
summaries. The reason—“ It takes a long time and 
several readings for ideas to sink in. The process of 
thinking and understanding depends upon lucid and 
explicit exposition on the one hand and a lot of meditation 
and study on the other hand. Good exposition calls for 
repetitions; not just rote repetitions but repetitions with 
a slightly different flavour and tang ”’—to use the author’s 
own words. 

The first chapter is concerned with conic sections; it 
consists of three short paragraphs followed by 13 full- 
page photographs, showing how circles, ellipses, para- 
bolas and hyperbolas can be obtained by the intersection, 
at various angles, of a plane and the surface of a cone. 
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New Books 


The reader is told to look at these curves carefully for 
the following chapters have been designed to show 
their analytical significance. These chapters describe the 
mathematical background and enable the reader to get 
the “ feel ” of hyperbolic sines and cosines and an insight 
into their practical use in connection with electrical 
communication. 

One interesting feature of this book is the simple 
mathematical description of transient oscillations in those 
circuits—containing lumped parameters—that form the 
basic elements in telecommunications. In order to 
emphasise fundamental concepts the author uses more 
words, drawings, curves, photographs and tables than 
are normally found in a technical treatise. 

All this background thinking and analysis may remind 
the reader of Thompson’s “Calculus Made Easy” or 
De Bray’s “ Exponentials Made Easy.” In fact this book 
is in the Thompson-De Bray class, and the many engineers 
who enjoyed reading those books will certainly enjoy this 
one. It is to be strongly recommended to those who like 
to take their mathematics in small and diluted doses and 
are not averse to spoon-feeding.—H. J.J. 


Interfirm Comparison for Management. By H. Ingham 
and L. Taylor Harrington. Pp. 78. Published by 
the British Institute of Management, Management 
House, 80, Fetter Lane, London, E.C.4. Price 
17s 6d. 

Interfirm comparison is a management technique 
relatively new to this country, providing a firm with a 
few key figures which show how its operating perform- 
ance and financial results compare with the experience of 
similar firms which are engaged in the same industry or 
trade. 

In his foreword to the book Sir Hugh Beaver, vice- 
president of the B.I.M., says “ Relatively little has so far 
been known in this country about the way in which 
interfirm comparison works, although in various other 
countries, notably Germany, Switzerland and the U.S.A., 
it has for many years been extensively used and valued. 
Those who are aware of what interfirm comparison has 
achieved in such countries are anxious to see many more 
of our own industries and trades take it up.”. Among 
the trades in this country which have already done so 
are the cotton, boot and shoe, furniture and printing 
industries. 

Practical examples are given in the book showing how 
the technique works and more than 300 comparisons 
conducted in various countries and compiled by the 
B.I.M. in the course of research into the subject are listed, 
giving the reader an easy check on whether a comparison 
has been conducted in his specific industry or trade and 
what information is available. 


BOOKS RECEIVED 


Electricity, Magnetism and Atomic Physics. Vol. II, Atomic 
Physics. By John Yarwood. Pp. 644; figs. University 
Tutorial Press, Ltd., Clifton House, Euston Road, 
London, N.W.1. Price 4os. 

Introduction to the Design of Servomechanisms. By John 
L. Bower and Peter M. Schultheiss.. Pp. 510; figs. 
John Wiley & Sons, Inc. Chapman & Hall, Ltd., 37, 
Essex Street, London, W.C.2. Price 1o4s. 

Arithmetic of Electrical Engi , Bp A. FT. Soe. 
Pp. 193; figs. Sir Isaac Pitman & Sons, Ltd., Pitman 
House, Kingsway, London, W.C.2. Price ros. 
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Three-Phase System Harmonics 


In three-phase systems harmonics of any uneven order can exist but the third 
and its multiples are the most important. These harmonics are usually caused 
by the varying permeability of transformer core material and magnetic 
hysteresis. The author discusses the generation of harmonics in some detail 
and describes various methods of overcoming their undesirable effects 


Hazmonics of any umeven order may exist in a 
three-phase system; the third harmonic and its multiples 
are the most important and, in general, the higher fre- 
quencies are of little significance. The existence of 
harmonics usually arises from the effect of the varying 
permeability of transformer core material and to some 
lesser degree by magnetic hysteresis under alternating field 
conditions. The effect is the distortion of the no-load 
current, flux and induced e.m.f. from the sinusoidal form. 

The relation between flux, no-load current and induced 
e.m.f. is shown in Fig. 1. The magnetising current is in 
phase with the flux and since a sine wave of induced e.m_f. 
is necessary to balance the applied e.m.f., a sine wave 
of flux must be present. As, because of the decreasing 
permeability with increasing field density, the flux wave 
due to the applied voltage would be flat topped, the flux 
must be corrected to sinusoidal form. The flat-topped 
wave can be analysed into sine wave and triple-harmonic 
components; the effect of the latter is to induce a third 
harmonic voltage lagging by 90 deg, and this in its turn 
sets up a third harmonic magnetising current lagging by 
go deg on this. This then is 180 deg out of phase, and 
will tend to peak the flux wave form and restore it to the 
sinusoidal form. The flux wave cannot be completely 
restored and the degree of divergence depends upon the 
impedance of the circuits concerned. 

The third harmonic component of the flux wave has 
a smaller amplitude in its half-wave coincident with the 
peak of the total flux wave, due to the increased saturation 
of the core in this region and hence the reduced perme- 
ability. This, in effect, introduces a fifth harmonic com- 





Fig. |.—Waveforms of flux, no-load current and induced e.m.f. 


By A. G. POWELL, AM.LEE. 


ponent to the flux and in consequence a fifth harmonic 
magnetising current. 

In the case of a three-phase star-connected system 
where the third harmonic currents cannot flow (so that 
the flux is not restored to approximately sinusoidal 
form), the fifth harmonic component becomes of greater 
importance. 

Earthing the star point of the transformer winding 
provides a path for the third harmonic magnetising 
current and assists correction of the flux shape and so 
reduces the fifth harmonic. 

The fifth harmonic will appear in the line voltage in 
reverse phase to that in the phase voltage as a harmonic 
tending to peak the phase voltage will have the opposite 
effect in the line voltage and tend to flatten this. This 
reversal occurs as the peaking effect comes from both 
the harmonic and the fundamental rising from zero at the 
same time. In the period that the latter reaches its 
maximum value, i.e. 90 deg, the former will also have 
reached its maximum having completed 5 X90 deg. The 
maximum value of the fundamental line voltage is, how- 
ever, 30 deg behind this, at which time the fifth harmonic 
voltage in the line will be 90 deg+(5 X 30 deg)=240 deg. 
As this is in the reverse half-wave of the fundamental, the 
maximum value of the line voltage is reduced. 

The seventh and higher harmonics are introduced in 
a similar manner with, in general, reducing amplitude as 
the frequency increases and these are consequently of 
decreasing importance. 

Considering a star-connected three-phase system, if the 
phase voltage is sinusoidal, the line voltage will have the 
same waveform and will be +/ 3 times the phase voltage. 

The line voltage is the vector difference of two phase 
voltages, and the nth harmonic components present in 
adjacent phases have a phase displacement from each 
other of nX120 deg. This means that the e.m.f.s of the 
third harmonic and its multiples in the three phases will 
be in phase with each other and therefore will not appear 
as components of the line voltages. 

The ratio of the line to phase voltage with the third 
harmonic present in the latter will therefore no longer 

V3 
apply, but will be e E; where E and E, are the 
E? 
maximum values of the phase voltage components. 

In a delta-connected system, the third harmonic 
voltages (and the multiples) in the three phases are in 
phase with each other, and are, in effect, a single-phase 
e.m.f. at triple frequency. This gives rise to circulating 





150 


currents around the circuit formed by the delta, and the 
suppression of the third harmonic.e.m.f.s. 

Harmonics other than the third and its multiples 
present in the phase voltage will appear in the line voltage, 
the fifth and seventh with the phase reversed and the 
eleventh and thirteenth with the phase unchanged. 

The potential of the star point of a three-phase three- 
wire system, when insulated, will automatically become 
that of earth, assuming that the system is symmetrical with 
regard to the insulation and capacity to earth and that 
harmonics are not present. 

Assuming a star-connected transformer with insulated 
neutral fed with a perfectly sinusoidal voltage, due to the 
distortion arising in the transformer, third harmonic 
voltages may be set up in each phase of the transformer 
windings. © As has been said, this will not exist between 
the lines but will be present between the lines and 
neutral. Considered as acting away from the neutral 
point, the three third harmonic voltages will be in 
phase with each other and equal in magnitude. The 
line-to-earth voltage will be E sin wt+E, (3 wt+a) 
and the voltage between the insulated neutral point and 
earth is E, sin (3 wt+a). The neutral potential will 
therefore be that of earth with respect to the fundamental 
voltage only and will oscillate at triple frequency. There 
being no third harmonic voltage between the lines, no 
third harmonic current will flow. 

This is shown in Fig. 2, where the complex voltages 
between lines and neutral are indicated by dotted lines. 

All harmonics which are a multiple of three will give 
rise to this oscillation of the neutral, but the magnitude 
of those higher than the third is usually negligible. 

The earthing of the primary neutral point of the trans- 
former, assuming that the generator neutral point is also 
earthed, will complete the path and allow third harmonic 
magnetising current to flow in the phase windings, thus 
restoring to some extent the flux wave and improving the 

waveform. 

With a star-connected primary, a delta-connected secon- 
dary will furnish the path necessary for circulation of 
the third harmonic magnetising currents and consequently 
improve the waveform. 

In the case of a transformer having a delta primary 








Fig. 2.—Oscillating neutral 


with an applied sinusoidal voltage, the magnetising current 
will give a flux wave having a flat top, and there will be 
a third harmonic e.m.f. in each phase of the windings. 
There will be no third harmonic e.m.f. between the lines 
as these e.m.f.s are in phase with each other and cause 
third harmonic circulating currents to flow around the 
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ELECTRICITY SUPPLY ORGANISATION 


We published in our issue of 14th March 
last a chart showing the structure of the 
electricity supply industry under the pro- 
visions of the Electricity Act, 1957. Since 
then the chart has been revised to take 
account of the alterations up to July last. 
We have now made a further revision and 
the latest situation is shown in the chart 
hisnstmasonh on the ny pee page 





closed path of the delta, their magnitude being limited 
only by the impedance of the windings. 

The shape of the flux wave is much less distorted than 
in the case of the isolated star, but will contain some fifth 
and higher harmonics which will also cause circulating 
currents and appear in the terminal voltage. 

With a star-connected bank of single-phase transformers 
the third harmonics may reach a very high proportion; 
the limit with increasing flux density may be as much as 
50 per cent of the fundamental and in this extreme case 
the increase in voltage between line and neutral will be 
12 percent. With the three-phase shell type or the five- 
legged core type conditions are similar. 

The conditions are better with three-phase three-legged 
core type transformers, there being no closed magnetic 
path for the third harmonic flux; under extreme conditions 
of flux density the triple-harmonic voltage will probably 
not exceed § per cent. 


AUSTRALIAN NEWS 


From a Correspondent 


IT is officially announced that the Federal Government is 
likely to make further relaxations in discriminations against 
dollar-area imports in the import licensing period beginning 
on 1st April. 

The Premier of Victoria, Mr. Bolte, recently opened the 
new Pyrotenax Cables, Pty, factory at Notting Hill. Costing 
some £200,000, this new plant will be capable of producing 
upwards of nine million feet of cable per annum. Wire 
drawing machines and high voltage testing equipment has 
been specially designed and imported from England. 

Industry in New South Wales will again be faced with 
extra costs if the State Government is successful in passing 
its Bill which gives workers under State awards, workers 
not covered by awards, and even casual workers, three weeks’ 
paid annual holidays instead of the present two weeks. 

The Western Australian State Electricity Commission 
reports a net profit in the year ended 30th June of £24,240, 
compared with £103,065 in the previous twelve months. 

Official statistics of electric light and power works in 
Australia for the year to 30th June, 1957, show that at that 
date there were 328 works in operation employing 12,473 
workers at an annual salary and wage bill of £13-6 million. 
The average salary and wage per employee was £1,093 (£293 
in 1939); the average value of output per person engaged was 
£7,612 (£1,921); and the ratio of salaries and wages to the 
value of production was 26-76 per cent (21-54 per cent). The 
value of land and buildings in the industry was {102-3 
million, while plant and machinery had a book value of 
£198-3 million. “A total of 18,288-9 million kWh was 
generated. 
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VIEWS on 
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the NEWS 


Se TMM A 


By REFLECTOR 


Ar the best of times electrical “ Do It Yourself” is a 
questionable procedure, but when it comes to the home 
manufacture of electric blankets it becomes even more 
positively dangerous. Therefore the Consumer Advisory 
Council of the British Standards Institution must com- 
mand the approval of all men of sense for its condemna- 
tion of the idea. In the Winter 1958 edition of its 
“ Shopper’s Guide ” the Council says that “ Do It Your- 
self” electric blanket kits are being advertised and that 
“even if the components supplied are of satisfactory 
quality (and we have not found any that are) the chances 
of an amateur assembling them in a 100 per cent foolproof 
way are remote.” After mentioning that to meet the 
requirements of the British Standard electric blankets 
must pass fifteen tests which it is quite impossible for an 
amateur to apply, the “ Guide ” quotes several “ horrible 
examples ” of the sort of equipment provided. In two 
cases asbestos is relied on as an insulator; in another the 
element was of coated wire on a cotton core, stitched 
inside a double tape; a further one employed a p.v.c. 
coated element, the covering of which broke down on 
test. In each case the flex was of poor quality. Readers 
are advised not to buy any of the kits—very sound advice. 


* * x 


I was rather intrigued by a passage in the report of a 
meeting of a local section of the Electrical Power Engi- 
neers’ Association in that Association’s journal for 
January. It was that 

“the N.E.C. representative had refused to give this 

information because he was bound by an oath of office 

not to divulge our awards until ratification at the National 

Joint Board had taken place.” 

The National Executive Council’s swearing-in cere- 
mony must be quite an interesting occasion. 


*x * >* 


Some strange phenomena are reported from Yorkshire 
by the Daily Mail in the following terms : — 

“ When two electricity cables fused together at Norton, 
East Yorkshire, yesterday, some parts of the town were 
in darkness; others had double the normal current. In 
the double area toast leaped from electric toasters burned 
to a cinder, meals frizzled in the ovens, and cisterns 
bubbled as immersion heaters blasted out heat. Even 
the pavement over the fault started to steam.” 

It seems as though the fuses and circuit-breakers in the 


district need looking at. 
- * . 


Rigid application of a rule may result in hardship 
although it is “just.” But, as Portia suggested, justice 
should be tempered with mercy. This is the plea of a 
clergyman in The Times. Like many parsons, he is 
saddled with an enormous rectory of which he can use 
only two rooms and he complains that the East Midlands 
Electricity Board insists on basing its charge for electricity 
on the whole floor area. He says that his sister who lives 


F 


in a small five-roomed house, with a great variety of 
electrical apparatus, pays less per year for her electricity 
than he must pay in a quarter. Such complaints are quite 
frequent, but I believe that some Boards have made con- 
cessions in similar cases. There seems to be a case for 
occasional relaxation of the floor-area rule which would 
get over the suggestion in the letter that one of the great 
drawbacks of the nationalised industries is that they are 
“so inflexible and impersonal.” I am not unaware of 
the Boards’ difficulties in exercising discrimination, but 
something might be done in very exceptional cases. 


* * * 


_ Swans, as I have said before, are frequently caught up 
in power lines with unfortunate consequences to them- 
selves and to the local electricity supply. On the other 
hand, starlings can interrupt the supply and get away 
with it. Individual starlings weigh very little, but in 
East Anglia as many as a quarter of a ton of them have 
been known to sit on a line, according to a spokesman 
of the Eastern Electricity Board. Apparently the line 
can stand their weight; it is when they depart en masse 
that the trouble occurs. Then the suddenly-released 
line whips up to hit another phase and “ shorts” the 
section. It is believed that Eastern Board engineers are 
not bird lovers. 


x * x 


In the Kingsway, Swansea, the electricity and gas 
showrooms are on opposite sides of the road. One day 
last week the electricity showroom had to be evacuated 
after two men had had to be taken to hospital suffering 
from the effects of gas. Later it was found that a main 
outside the premises had been fractured and that gas 
(hitherto rigidly excluded from the showroom) had entered 
by stealth. The South Wales Evening Post reports the 
manager of the showroom as saying that their gas com- 
petitors had been very helpful and had made room for 
some of the staff in their own showroom. I fancy they 
could not have done less in the circumstances. 


* * * 


Lighting in the City of London sixty years ago was a 
trifle uncertain as the following extract from the Electrical 
Review of 20th January, 1899, shows :— 


“ Those who have noted recently the frequent and pro- 
longed interruptions in the street lighting of the City will 
find that the failures work out even worse than might have 
been supposed. In his recent report . . . Mr. A. A. 
Voysey, the electrical engineer to the Corporation, gives 
some figures relating to the subject. The total number 
of arcs in the main streets is 493. The total number of 
lomp failures in the year had been 1,466. The average 
time of extinction per lamp was 236 minutes. Ninety- 
eight lemps were late in starting, the average time being 
seven minutes. Asum of £352 had been paid in penalties 
by the Electric Lighting Company for failures and lateness 
in starting.” 
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News of Men and Women of the Industry 


The Minister of Power has re- 
appointed Mr. D. H. Kendon, 
B.Sc.(Eng.), M.I.E.E., M.I.Mech.E., as 
chairman of the Merseyside and North 
Wales Electricity Board and Mr. R. M. 
Barrow, M.A., J.P., of Edgbaston, 
Birmingham, as a part-time member of 
the Midlands Electricity Board. 


The General Electric Co., Ltd., 
announces the following new appoint- 
ments within its Lighting Division:— 

Mr. D. W. Durrant, formerly deputy 
manager, Lighting Fittings Depart- 
ment, has been appointed commercial 
manager.’ His new responsibilities 
will include the control of design and 
production. 

Mr. C. Dykes-Brown, formerly 
manager of the illuminating engineer- 
ing division of the Lighting Fittings 
Department, becomes sales manager. 
He will be responsible for all sales, 
lighting advisory services and, in con- 
junction with the G.E.C. Research 
Laboratories, the development of 
lighting techniques. Mr. D. A. Hart, 
who was formerly assistant manager 
of the Exterior Lighting Department, 
has been appointed manager of the 
exterior lighting section. 

The G.E.C. also announces that the 
works of the Steel Conduit Co., Ltd., 
is now its main lighting equipment 
works and its name will be amended 
shortly to identify it with this function 
more closely. Mr. A. C. C. Moore, 
formerly manager of the “ F” Works 
at Witton, Birmingham, has been 
appointed manager in succession to 
Mr. G. Walton, who retired on 31st 
December. 

Mr. J. R. Lawrence has been 
appointed manager of the Southamp- 
ton branch in succession to Mr. D. E. 
Kidner, who is to take over manager- 
ship of the North London area. 

Mr. Lawrence, who took up his new 
appointment on Ist January, is a 
former student apprentice and joined 
the head office sales organisation in 
1946. The following year he went to 
Calcutta where he was later appointed 
manager of the Switchgear and Light 
Engineering Department. Returning 
to England in 1956 he became assistant 





Mr. D. W. Durrant 


Mr. C. Dykes-Brown 


to the manager of the Installation 
Department, Kingsway, before being 
appointed sales supervisor at South- 
ampton last April. 

Mr. R. Brewer, a member of the 
principal scientific staff of the G.E.C. 

embley Research Laboratories, has 
been awarded the 1958 National 
Reliability Award for his paper entitled 
“Life Tests of Electron Tubes and 
the Analysis of Failure Causes,” which 
was read at the 4th National 
Symposium on Reliability and Quality 
Control in Electronics, held at Wash- 
ington in January, 1958. The award 
is made to the author of the best tech- 
nical paper presented at this annual 
Symposium. Mr. Brewer’s paper was 
the only overseas contribution in the 
total of fifty papers read, and he 
attended the 1959 Symposium at 
Philadelphia last week to receive the 
award. The event is jointly sponsored 
by the American Institute of Electrical 
Engineers, the Institute of Radio 
Engineers, the American Society for 
Quality Control and the Electronic 
Industries Association. Mr. Brewer 
joined the Wembley Research Labora- 
tories in 1937 to work on illumination 
engineering. During the war he 
transferred to electronic valves and 
worked on early radar magnetrons. 
After the war he took charge of valve 
reliability studies, and his work has 
now extended to cover the study of 
the survival characteristics of transis- 
tors and related semiconductor devices 
as well as the general reliability 
problems of electronic systems. 


Lord Chandos, chairman of 
Associated Electrical Industries, Ltd., 
leaves on a visit to Latin America on 
25th January where he will meet 
Government and business leaders in 
Brazil, Venezuela, Mexico, Argentina 
and Chile. In Buenos Aires he will 
see work on the £30 million power 
station being built there by the 
British Thomson-Houston / Inter- 
national Combustion, Ltd., partner- 
ship. Metropolitan-Vickers are also 
supplying equipment for the seven 
substations related to this contract. 
In Brazil he will visit the Metro- 
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Mr. D. A. Hart 








Mr. J. R. Lawrence 


politan-Vickers traction motor repair 
factory at Belo Horizonte. Lord 
Chandos leaves by air for New York 
and then flies on to Mexico City, 
Santiago, Buenos Aires, Rio de Janeiro 
and Caracas. He will leave Caracas 
for London on 25th February. 


The following appointments are 
announced by the A.E.I.-John Thomp- 
son Nuclear Energy Co., Ltd.:— 
General manager, Mr. S. A. Ghalib; 
chief engineer, Mr. J. R. M. South- 
wood; secretary, Mr. B. M. Bonfield; 
assistant secretary, Mr. A. R. Laing, 


Mr. Sydney Jones, Ph.D., B.Sc., 
A.M.I1.E.E., head of the Armament 
Department of the Royal Aircraft 
Establishment of the Ministry of 
Supply, has been 
appointed direc- 
tor of research 
and development 
(electrical) of the 
Central Elec- 
tricity Generating 
Board as from 
2nd February. 

After receiving 
his education at 
Cardiff and Bir- 
mingham  Uni- 
versities, Dr. 
Jones served a 
post-graduate apprenticeship with the 
General Electric Co., Ltd., Witton, 
Birmingham. In 1936 he became 
lecturer in engineering and physics at 
Birmingham and in 1940 was appointed 
to the Ministry of Aircraft Production, 
taking charge, in 1946, of a team carry- 
ing out pioneer research work initially 
on the guidance system of an auto- 
matic navigation device and later on 
infra-red guidance of missiles at the 
Royal Radar Establishment in the 
Ministry of Supply. This latter work 
led directly to the development of the 
“ Firestreak.” He continued in various 
capacities at R.R.E. until 1956, when 
he was appointed head of the Arma- 
ment Department at the R.A.E. 

Dr. Jones joins Mr. F. C. W. 
Colmer, Mr. R. Ll. Rees and Dr. J. S. 
Forrest as directors of branches of the 
Research and Development Depart- 


Dr. S. Jones 


Mr. R. Brewer 
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ment of the Central Electricity 
Generating Board. Mr. Colmer is 
responsible for Research and Develop- 
ment (Technology); Mr. Rees for 
Research and Development (Opera- 
tions); and Dr. Forrest for the Leather- 
head Laboratories. 


Mr. J. G. P. Anderson, B.Sc., 
F.Comm.A., A.M.I.E.E., A.M.B.I.M., 
has been’ ap- 
pointed manager 
of the Develop- 
ment and 
Research Depart- 
ment of Cromp- 
ton Parkinson, 
Ltd. He joined 
Crompton Par- 
kinson in 1939 
as a_ graduate 
apprentice from 
Edinburgh Uni- 
versity and until Mr. J. G. P. Anderson 
his new appoint- 
ment was manager of the A.S.T.A. 
Short-Circuit Testing Station at 
Chelmsford. 


Mr. A. Carr, deputy chairman of 
Thos. W. Ward, Ltd., has been 
appointed chairman of three of the 
company’s subsidiaries, Thomas Smith 
& Sons (Rodley), Ltd., John Smith 
(Keighley), Ltd., and the Widnes 
Foundry & Engineering Co., Ltd. 
This appointment is consequent upon 
the death of Mr. Frank R. Stagg, 
M.1.Struct.E., who was for many years 
chairman of these three companies. 


Mr. F. C. Lunnon, assistant engi- 
neer-in-chief of Marconi’s Wireless 
Telegraph Co., Ltd., has retired after 
a career with the 
company extend- 
ing over forty- 
seven years. He 
studied under 
Silvanus P. 
Thompson at the 
Finsbury College 
of the City and 
Guilds Institute 
and subsequently 
completed a 
three-year pupil- 
ship with Belliss 
& Morcom, Ltd. 
Mr. Lunnon-joined Marconi’s in 1912. 
He served in the R.N.V.R. during the 
1914-18 war and on his return to the 
company worked for many years with 
Mr. T. L. Eckersley, Captain H. J. 
Round and Mr. G. M. Wright. In 
1926 Mr. Lunnon was placed in charge 
of the Writtle development establish- 
ment and remained there until 1946 
when he was appointed development 
manager. In 1951 he became assistant 
engineer-in-chief, with responsibility 
for the administration of the Develop- 
ment Department. Since 1953 he has 
been responsible for the administra- 
tion of the company’s installation 
services. 


Mr. P. J. Cooper, A.M.I.E.E., group 
electrical engineer of John Thompson, 
Ltd., Wolverhampton, is relinquishing 
his position on 31st January to com- 








Mr. F. C. Lunnon 


mence a specialist electro-heat busi- 
ness in the pre-heating and stress 
relieving of welded vessels, structures 
and steam piping. He will also be 
acting as electrical consultant and 
industrial agent. Mr. per was 
apprenticed to Laurence, Scott & 
Electromotors, Norwich, following 
which he spent three years at sea as 
electrical engineer officer with Royal 
Mail Lines. After a period with 
the English Electric Co. at Stafford, 
he transferred to the company’s branch 
office at Wolverhampton as senior 
technical sales engineer and six years 
later joined John Thompson in his 
present position. Mr. Cooper’s new 
address is 29, Park Crescent, South- 
port. 


Mr. A. King, Associate I.E.E., dis- 
trict engineer, Bridgwater District, 
South Western Electricity Board, has 
retired and he has received gifts from 
his colleagues, including a combined 
bedside lamp and clock, a record 
cabinet and record tokens. The pre- 
sentations were made by Mr. H. G. B. 
Dickinson, M.I.E.E., Bridgwater 
district manager. Mr. King went to 
Bridgwater in 1914 as assistant engi- 
neer to Mr. H. Walker, engineer and 
secretary of the Bridgwater & District 
Electric Supply & Traction Co., and 
was appointed engineer of the Bridg- 
water District on nationalisation. 


Mr. R. W. Cross, A.M.I.E.E., 
Dip.M.I.E.S., has joined Messrs. C. 
MacKechnie Jarvis & Partners, con- 
sulting engineers, in the capacity of 
senior engineer following his recent 
return from overseas. Mr. Cross was 
previously with the Uganda Protec- 
torate Government Public Works 
Department, where for a period he 
acted as chief electrical engineer 
during Uganda’s electrification pro- 
gramme. Before going to Africa he 
had been with W. S. Atkins & 
Partners, and with Edward A. Pearce 
& Partners, consulting engineers. 


Mr. J. R. Thwaites has been 
appointed national sales manager of 
the shaver division of Remington 
Rand, Ltd. 


In our last issue we reported the 
appointment of Mr. A. W. Field, B.Sc., 
A.M.I.Mech.E., 
as the managing 
director of 
Mawdsley’s, Ltd. 
We have since 
received a copy 
of his portrait 
which we now 
reproduce. 


The annual 
dinner-dance of 
the Utilisation 
Section of the 
Institution of 
Electrical Engineers was held last 
Friday at the Café Royal. The chair- 
man of the Section, Mr. R. A. Marryat, 
B.Sc.(Eng.), M.I.E.E., proposed the 
loyal toast and welcomed the guests. 
The president of the Institution, Mr. 





Mr. A. W. Field 
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S. E. Goodall, thanked the chairman 
on behalf of the guests, particularly 
the ladies. 


Mr. R. A. Bent, A.M.I1EE., 
A.M.Brit.L.R.E., has been appointed 
to the board 
of Lancashire 
Dynamo _  Hold- 
ings, Ltd. Mr. 
Bent is manag- 
ing director 
of Lancashire 
Dynamo __ Elec- 
tronic Products, 
Ltd., Rugeley, of 
which he was one 
of the founders 
in 1946. It is in 
recognition of his 
work and the 
contribution which this company has 
made to the progress of the group that 
his appointment to the board of the 
parent company has been made. 


Dr. J. A. L. Bonnell, M.B., B.S., 
M.R.C.S., L.R.C.P., senior medical 
officer to the Central Electricity 
Generating Board, has been appointed 
nuclear medical officer and deputy to 
Mr. C. A. Adams, chief nuclear health 
and safety officer of the Board. 


Mr. L. J. Day, the author of the 
article “Remote Control of Distribu- 
tion Networks” 
(page 141), re- 
ceived his tech- 
nical education 
at Northampton 
Polytechnic. He 
was engaged in 
1938 by Stan- 
dard Telephones 
& Cables, Ltd., 
as a laboratory 
assistant and, 
after serving for 
four years as 
navigator in the 
2nd Tactical Air Force, he returned 
to the Remote Control Department of 
Standard Telephones & Cables, Ltd. 
Since then Mr. Day has been respon- 
sible for the planning and design of 
remote control systems for electrical 
distribution, and railway and power 
station projects at home and abroad. 


Mr. R. A. Bent 





Mr. L. J. Day 


BTR Industries, Ltd., announces 
the following appointments:—Mr. 
J. K. Davies, to be assistant secretary 
of the company; Mr. E. N. Lowe, 
formerly senior export executive, to be 
general overseas manager in charge of 
all export activities of the group, in 
succession to Mr. A. E. Hughes, who 
has retired; Mr. I. Keith, to be 
general manager of the hose division 
of the group; and Mr. C. K. W. Lewis 
and Mr. J. S. Exley to be, respectively, 
home marketing manager and special 
assignments manager of the group’s 
belting division. 


Mr. P. Pehrson, executive director, 
export sales, of Simmonds Aeroces- 
sories, Ltd., and Firth Cleveland 
Instruments, Ltd., members of the 
Firth Cleveland Group, is visiting 
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Norway this month. He is being 
accompanied by Mr. R. Goodburn, 
export sales manager for Surform 
hand tools. 


With the approval of the Duke of 
Edinburgh, President of the Royal 
Society of Arts, the Benjamin Franklin 
Medal for 1959 has been awarded to 
Mr. H. G. Nelson, M.A., M.I.CE., 
M.I.Mech.E., M.1LE.E., managing 
director of the English Electric Co., 
Ltd., “for his work in scientific 
industrial development.” The award 
is made annually “to individuals who 
have attained early distinction, with 
promise of future achievement, in the 
promotion of arts, manufactures and 
commerce.” 


Mr. G. W. Wilson, London director 
of the Belmos Co., Ltd., will leave 
England by air at the end of January 
in furtherance of the company’s busi- 
ness in Calcutta, Bombay and else- 
where in India. He will be in India 
for approximately four weeks. 


Mr. H. Zeffert, A.F.R.Ae.S., 
Associate I.E.E., M.Am.1.E.E., has 
been appointed 
chief electrical 


engineer of 
Vickers Arm- 
strongs (Aircraft), 
Ltd., in charge of 
the whole of the 
company’s elec- 
trical and elec- 
tronic activities 
in aircraft design. 
He was born in 
London and edu- 
cated at the 
Westminster Free 
School, receiving his technical educa- 
tion at the Willesden Polytechnic. Mr. 
Zeffert entered the aircraft industry in 
1936 and joined Vickers-Armstrongs 
in 1941, becoming electrical supervisor 
on experimental work during the war. 
In 1945 he was appointed to the 
design staff and held the posts of 
project engineer, senior designer and 
chief electrical engineer, Weybridge. 





Mr. H. Zeffert 


Presentations were recently made on 
behalf of the Long Service and Fore- 
men’s Associations of the Micanite & 
Insulator Co., Ltd., to mark the retire- 
ment of six members of the company, 
Messrs. H. A. Cooper, D. J. Greene, 
F. W. Woodward, A. Collins and C. A. 
Usher and Miss F. Thimblebee. 
Mr. Cooper has been with the com- 
pany for forty-four years; he was 
appointed company secretary in 1923, 
secretary and manager in 1946, and 
general manager in 1951, being elected 
to the board later that year. He had 
represented the company on the boards 
of Associated Insulation Products, 
Ltd., J. Burns, Ltd., and Duratube & 
Wire, Ltd. and served on the 
B.E.A.M.A. Council, the B.E.A.M.A. 
Insulation Section and the Mica Trade 
Association. Mr. Greene has been 
works manager since joining the com- 
pany twenty-nine years ago, and in 
1953 was elected to the M. & I. board. 
Mr. Woodward (forty-four years’ ser- 





vice) was for many 
years purchasing 
agent and head 
of the Estimating 
Department. He 
was the company’s 
representative on 
the board of F. & 
B. Brindley, Ltd., 
and has served on 
the B.E.A.M.A. 
Materials Com- 
mittee, Mica Dis- 
posals Panel 
(Government Ad- 
visory Committee) 
and has been 
chairman of the 
Glass Textile As- 
sociation Executive 
Committee. Mr. 
Collins (thirty- 
eight years’ service) has been manager 
of the Technical Department for many 
years and has served on the E.R.A. 
Council and a number of E.R.A. 
and B.S.I. Committees. Mr. Usher 
(twenty-seven years’ service) has been 
foreman in charge of the Empire 
Towers for some years but was 
unfortunately too ill to attend the 
ceremony. Miss Thimblebee has been 
a weigher and a stacker with the 
company for forty-seven years. 


Mr. H. F. Brewer, manager of the 
Melksham District of the Southern 
Electricity Board, has been appointed 
manager of the Bournemouth District. 
He will be succeeded at Melksham by 
Mr. J. C. Fitzmaurice, manager of the 
Heston District. 

Mr. Fitzmaurice, M.I.E.E., has been 
manager of the Heston District of the 
Southern Electricity Board since 1952. 
He was development engineer with 
Central London Electricity before 
nationalisation, and in 1948 became 
deputy local manager, Fulham District, 
London Electricity Board, later becom- 
ing senior assistant engineer, Western 
Sub-Area, from which position he 
went to Heston. 


*Mr. M. M. Khalifa, Ph.D., 
A.Amer.1.E.E., who writes in this 
issue on “The Klydonograph for Re- 
cording Switch- 
ing Surges” (page 
157); was born 
in Mehalla, 
Egypt, in 1929. 
He graduated in 
the faculty of 
engineering, Uni- 
versity of Cairo, 
and subsequently 
joined the staff of 
the Department 
of Electrical En- 
gineering of the 
same university. 
After being granted a scholarship from 
the World University Service of 
Canada in 1954 and another from the 
Hydro-Electric Power Commission of 
Ontario in 1955, he was awarded his 
Ph.D. by the University of Toronto 
in May, 1956. In August, 1956, he 
returned to the University of Cairo 


Dr. M. M. Khalifa 
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At the presentation ceremony in the recreation hall of the 
Micanite & Insulators Co., Ltd. Left to right: Mr. F. W. 
Woodward, Miss F. Thimblebee, Mr. H. A. Cooper, Mr. A. 
Collins, Mr. R. F. Archer (mng. director) and Mr. D. J. Greene 


where he is teaching electrical engi- 
neering. Apart from his work in the 
University, he joined the Electricity 
Commission of the United Arab 
Republic as a research engineer. 


Mr. H. Cartwright has _ been 
appointed superintendent of the Leeds 
sales region of the A.E.I. Lamp & 
Lighting Co., Ltd., in succession to 
Mr. E. Jolley, who will retire later in 
the year. 

Mr. Cartwright joined the Metro- 
politan-Vickers Electrical Co., Ltd., in 
1934, and after serving with the High- 
land Division in the last war returned 
to that company in 1946 and was 
appointed lighting engineer, Leeds 
office, one year later. He is a member 
of the [Illuminating Engineering 
Society. 


OBITUARY 


Mr. Frank Ashton, M.B.E., works 
director of Bulpitt & Sons, Ltd., died 
on 12th January at the age of sixty- 
eight. He joined the Engineering 
Department of the company from 
the Royal Naval Torpedo Factory, 
Greenock, in 1919. He was largely 
responsible for developments in pro- 
duction techniques and product design. 
For services during the last war on 
torpedo production he was awarded 
the M.B.E. After the war he handled 
many problems associated with the 
change-over to peacetime production. 
He became works director on the 
board of the new company in March 
last year and was actively engaged at 
work until his sudden death. 


Mr. C. H. Atkinson—The death 
occurred on 14th January of Mr. Cecil 
Herbert Atkinson, street lighting sales 
engineer with the Revo Electric Co., 
Ltd., Leeds. Before joining the com- 
pany some fourteen years ago he was 
with the Ministry of Works and before 
the war he was for many years with 
Hailwood & Ackroyd. 


Sir Cecil Oakes, C.B.E., who was a 
member of the Eastern Electricity 
Board from its inception until the end 
of last year, died on 14th January at 
the age of seventy-four. Sir Cecil 
was clerk to the East Suffolk County 
Council for over twenty years. 
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SIR CLAUDE GIBB 


I is with regret that we record the sudden death of Sir 
Claude D. Gibb, K.B.E., D.Sc., M.E., F.R.S., chairman and 
managing director of C. A. Parsons & Co., Ltd., while on a 
business trip to the United States, on 15th January. Sir 
Claude was also chairman of the Nuclear Power Plant Co., 
Ltd., the Anglo Great Lakes Corporation, and Parolle 
Electrical Plant Co., Ltd. Until October last year he was 
chairman of A. Reyrolle & Co., Ltd., when he resigned this 
position due to the pressure of other work, but he remained 
on the board of directors. 

Sir Claude was born in Adelaide, South Australia, in 
1898. He took his Bachelor’s and Master’s degrees in engi- 
neering at the University of Adelaide and was for a time 
research administrator and chief assistant to Sir Robert 
Chapman, K.C.M.G., Professor of Engineering at the 
university. He came to England in 1924 to obtain practical 
engineering training and joined the electrical engineering 
and turbine works of C. A. Parsons & Co., Ltd., Newcastle- 
upon-Tyne. Shortly after arriving he heard he had been 
awarded the Angus Engineering Research Scholarship, the 
premier Australian award. He started work as a fitter in 
the erecting shop and after a year of 
practical work a period was spent in 
the drawing and design offices. An 
appointment to special duties on the 
outside erection staff led to his 
becoming test house manager. Sir 
Charles Parsons appointed him to the 
board in 1929 as technical director. 
In 1937 he became general manager 
and in 1945 chairman and managing 
director of C. A. Parsons & Co. 

During the last war Sir Claude 
served with distinction for five years , 
in the Ministry of Supply being The late 
successively Director-General of Sir Claude Gibb 
Weapons and Instrument Production, 
then Director-General of Armoured Fighting Vehicles and 
chairman of the Tank Board. At the end of the war he 
returned to Parsons and shortly afterwards at a meeting of 
employees he outlined the aims and the future policy of 
the board of directors. The works which then covered an 
area of 43 acres have been extended to 61 acres, the number 
of employees has increased from just over 4,000 to 7,000 
and the output of turbo-generating plant of 280,000 kW per 
year to over 1,000,000 kW. 

In the nuclear power field Sir Claude played a prominent 
part in the discussions which led to the construction of the 
first nuclear power station at Calder Hall, where C. A. 
Parsons & Co. supplied all the generating plant, gas circu- 
lators and ductwork. Similar plant was later installed at 
Chapelcross. In 1955 he was largely responsible for the 
formation of the Nuclear Power Plant Co., Ltd. This 
organisation combines the activities of eight companies in 
the construction of complete nuclear power stations and Sir 
Claude had been chairman since its inception. The com- 
pany obtained the order to build one of the first commercial 
nuclear power stations at Bradwell, Essex, designed to give 
an output of 3co MW. Last year a collaboration agree- 
ment was signed by Sir Claude as chairman of N.P.P.C. 
and Sr. Enrico Mattei, president of A.G.I.P. Nucleare, Italy, 
to construct nuclear power stations in Italy and in September 
a contract was received to construct the Latina nuclear 
power station. This was the world’s first large nuclear power 
export contract. Sir Claude encouraged C. A. Parsons 
& Co. to build a research centre devoted entirely to the 
investigation of matters relating to nuclear power develop- 
ments, and this centre, costing over £1,000,000, is nearing 
completion on a site adjacent to Heaton Works. 

When the British nuclear power station programme was 
planned in 1956 it was evident that some additional source 
of supply of high density graphite would be required. To 
this end Sir Claude was mainly responsible for the forma- 
tion of a new company, the Anglo Great Lakes Corporation, 





Ltd., to produce graphite of the quality required, and he 
was appointed chairman. A plant adjacent to Stella North 
power station is designed to produce some 10,000 tons of 
nuclear graphite a year. 

Sir Claude travelled extensively in the interests of the 
company and visited most of the larger power stations in 
the world where Parsons machines are installed. Last year 
alone he travelled to Trinidad, Venezuela, Mexico, the 
United States, Canada, Sweden, Italy, Belgium and Holland. 
He delivered many papers to learned societies both in this 
country and abroad embracing subjects covering steam 
turbines, generators, gas turbines and nuclear power. 

Sir Claude received many honours during his career. In 
1942 he was made a C.B.E., and in 1945 a knight bachelor 
for his services during the war. In 1956 Sir Claude was 
made a K.B.E. He also received the distinction of being 
appointed an honorary Doctor of Science (Engineering) of 
London University and Doctor of Science of Durham 
University. He was elected a Fellow of the Royal Society 
in 1946. He was awarded the Thomas Hawksley Gold 
Medal of the Institution of Mechanical Engineers in 1932 
and again in '1956. 

Sir Claude was for twenty-two years a member of the 
Council of the Institution of Mechanical Engineers, eight 
years of which was as a vice-president. The pressure of his 
many duties prevented him on several occasions from 
accepting the houour of presidency of the Institution and 
ultimately caused him to retire from the Council. By a 
melancholy coincidence, the Institution of Mechanical 
Engineers announced on the day of his death that the 
Council had awarded the James Watt Medal to Sir Claude 
“as an engineer who has achieved international recognition 
both by his work as a mechanical engineer and by the ability 
with which he has allied science to the progress of 
mechanical engineering.” 

Sir Claude was vice-president of the British Electrical 
Power Convention and in the normal course would have 
become president after this year’s meeting. 

In 1925 he married Margaret Bate Harris. Lady Gibb 
took a keen interest in Sir Claude’s work and is well known 
to engineers both in this country and abroad. We extend 
to her our deepest sympathy. 

A memorial service is being held at Newcastle Cathedral 
today (Friday) at 3 p.m. 





Domestic Appliances and Load Factor 


TWO members of Parliament from opposite sides of the 
House, Mr. Gerald Nabarro and Mr. A. M. F. Palmer, 
were the principal guests at the annual luncheon of the 
Domestic Appliance Section of the British Electrical and 
Allied Manufacturers’ Association, held in London on 
Tuesday with Mr. MacKenzie Parkinson in the chair. 

Referring to the need for increasing the load factor of 
the supply industry, Mr. Nabarro listed twenty-one electrical 
appliances in use in his house and claimed that he was 
making a bigger contribution to improvement of load factor 
than any other M.P. Load factor had declined in this 
country from 47 per cent in 1951 to 43 per cent. The load 
factor of 64 per cent achieved in the United States demon- 
strated how much more gainfully they were employing the 
huge capital investment in power stations. 

Mr. Nabarro said that one of his aims was to encourage 
householders to greatly increase the number of electrical 
and labour saving appliances used in the home. To do that 
the Chancellor must slash the 30 per cent purchase tax on 
electrical appliances and the 60 per cent tax on television 
and radio sets. He thought 15 per cent high enough. 

In supporting Mr. Nabarro’s remarks on improving load 
factor, Mr. Palmer suggested that this problem should be 
tackled as a combined operation by manufacturers and the 


supply industry. 
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Letters should bear the writers’ names and addresses, not necessarily for publication. 
Responsibility cannot be accepted for the opinions expressed by correspondents. 


Industrial Floor Warming 


MUCH has been written speculating on the advantages 
and otherwise of floor warming systems for space heating. 
It would perhaps be of interest to prospective users to 
have the views of one who has had six years’ experience 
of the use of this medium in industry. 

As electrical power engineer for a group of factories 
I have installed and maintained the following schemes : — 
30 kW of low-voltage embedded system in canteen room 
of 1,000 sq ft; 100 kW mains voltage rewirable system 
in assembly room of 7,000 sq ft; 30 kW mains voltage 
rewirable system in assembly room of 2,000 sq ft; 200 kW 
mains voltage rewirable system in maintenance factory 
of 12,000 sq ft; 400 kW mains voltage rewirable system 
in general production factory of 44,000 sq ft; 30 kW mains 
voltage rewirable system in machine shop of 1,300 sq ft. 

Other schemes in the installation stage are a 150 kW 
mains voltage rewirable system in office block extension 
and 300 kW mains voltage rewirable system in production 
area extension. 

Also within our factory boundary is a building of 
45,000 sq ft heated by high-pressure hot water and 
further sundry rooms totalling 20,000 sq ft heated by 
electrical means other than floor warming. Thus a com- 
parison with other systems of heating has been possible. 
The fact that the extensions are being heated by floor 
warming is indicative of the conclusions reached after 
study of the comparisons. While the writer is convinced 
of the economies of capital expenditure associated with 
the use of floor warming systems enough has already 
been written under that heading. Economy of operation 
has been established by a comparison with the boiler 
heated area as follows :— 


; ( Oil Is od 
gues {—— a 
ssseacon) | Eleetticity 2d 

per season) | Total 1s 4d 


Total for floor warming Is 2d per sq ft per season. 

This economy has, in the main, been achieved by careful 
utilisation of the advantages offered by an industrial 
maximum tariff. The thermal storage of the buildings 
is such that the load may be switched off at times of peak 
demand without lowering room temperatures. This is 
arranged automatically by a peak load supervisor and 
occupants are quite unaware of the “ off” times. Instal- 
lation of thermostatic control has produced a saving and 
has worked quite well. Despite the fact that the control 
may limit the charge during a warm night, room tem- 
peratures have been maintained at a comfortable level 
even when the following day has seen a drop in outside 
temperature. A few complaints have been received, but 
regardless of whether these are genuine or imaginary the 
fact remains that these complaints occur only in the first 
few weeks of occupancy. 

My experience is that when installations are first 
switched on design temperatures are difficult to achieve 
until the building has had a drying-out period. I have 
found that thermostats rarely cut out during the first 
winter following installation. Subsequent winters have 


shown considerable reductions in the charging period. 
Judgment on a scheme should therefore be deferred for 


at least several months following switch-on, particularly 
if the building work is completed during winter months. 

No case has yet occurred of an element failing in 
service, but several have been damaged. In the case of 
the embedded system, the decision taken was not to 
disturb the floor but to supplement with conventional 
electric space heating. Several cases of damage to 
rewirable elements have been repaired. An element 
length of rooft was recently replaced at a total cost of 30s. 

To sum up, my only complaint has been the worry 
of control failure during a week-end. This, when 
rectified first thing on the Monday, would still result in 
cold conditions up to, say, late Tuesday. This has now 
been overcome by installing independent thermostats 
with a low contact, operating an alarm. 


Sutton, co. Dublin. T. DurFry. 


Translations Bulletins 


To provide British scientists and engineers, who are 
anxious to have details of current U.S.S.R. research, with 
up-to-date information on the availability of Russian trans- 
lations the Lending Library Unit of the Department of 
Scientific and Industrial Research has introduced a new 
publication entitled “The L.L.U. Translations Bulletin.” 
It will be published monthly by H.M. Stationery Office, 
price 4s (§3s annually including postage). The “ Bulletin” 
contains lists of books, journals and other scientific papers 
which are now available or which are being translated and 
will become available in the near future. One section deals 
with cover-to-cover translations (a scheme for providing a 
complete Russian technical journal in the English language) 
and another gives details of the work being carried out by 
the National Science Foundation in the United States, with 
whom the L.L.U. collaborates in this translation scheme. 
Many translations from America are held in London on 
microfilm and photo copies may be borrowed. 

The “ Bulletin” also contains articles on new scientific 
developments in Russia. These can be followed up in detail 
with the aid of L.L.U.’s comprehensive collection of Russian 
scientific literature. It is contemplated that in the future 
the “ Bulletin ” will cover other language translations. 


Prices of Materials 


In the accompanying table we give the basis prices of the 
more important materials used in the electrical industry. 
The figures given are the selling prices and are those quoted 
on Tuesday last. 





ALUMINIUM ingots... ae <s ton £180 os 
COPPER, H.C. Electro .. ae Be ton £229 15s of 
Fire F.cfined 99-70% .. - i ton £228 os od 
Fire Refined 99-50% .. a a ton £227 os od 
COPPER Tubes .. a’ és ~~ lb 2s 23d 
Sheet .. es ow ee - ton fos os od 
H.C. wire and strip... ti a ton {282 15s od 
_—— English .. om és ~ ton £71 103 od 
orei i ae ial oe ton {£70 os od 
MERCURY te sa a es flask {74 os od 
TIN, block (English) je da Me ton {751 ros od 
ZINC, G.O.B. Foreign .. ‘“ a ton £74 15 od 
BRASS Tubes (solid drawn) Ib ts 10d 
Wire én - 2+ Ib 2s 7§d 
PHOSPHOR BRONZE Wire Ib 4s ofd 
PLATINUM * Re oz £19 10s od 
RUBBER, No. 1 R.S.S. spot Ib 25}d—25}d 
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Klydonograph for Recording 


Switching Surges 


By M. M. KHALIFA* 


The high voltage surges which are imposed on power systems due 
to lightning strokes can be measured by means of a klydonograph. 
In this article the author describes experimental work carried out 
in the high voltage laboratory of the faculty of engineering, University 
of Cairo, where a modified klydonograph has been produced to 


The klydonograph is known to be one of the most 
economical instruments used in measuring high-voltage 
surges which are imposed on power systems due to 
lightning strokes. It is usually connected to the 
transmission line through a potential divider. Any high- 
voltage surge imposed on the line would cause a klydono- 
gram such as that shown in Fig. 1 to appear in the 
photographic film (Fig. 2) after processing. The size of 
the klydonogram is a measure of the amplitude of the 
high-voltage surge. In the study of switching surges, 
however, the klydonograph could not quite prove its use- 
fulness, because the amplitudes of such surges are not 
much higher than those of normal service voltages; 
they usually range between 1-3 and 4 times as high.'-* 
Thus, any klydonogram attempted for measuring a 
switching surge would be fogged due to the superposition 
of the klydonogram produced by the normal a.c. voltage. 
The introduction of a series sphere gap which flashes 


* University of Cairo. 





(a) (b) 





Fig. |_—({a) A klydonogram obtained with the spherical electrode 
for a switching surge of 10 kV; (b) A klydonogram obtained with 
the rod electrode for the same wave 
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record switching surges only 


over only at the application of the high-voltage surge 
proves satisfactory only in case of lightning surges, which 
have amplitudes considerably higher than the service 
voltage. 

In the present work, a modified klydonograph could 
give records produced only by switching surges. The 
upper electrode of the klydonograph is spherical instead 
of having the usual rod shape (Fig. 2). In the case of the 
spherical electrode, when it is highly smooth its finite 
curvature would cause the electric field strength at any 
point around it to be finite. On the other hand, the 
field strength is extremely high at the edge of the rod 
electrode for any finite voltage across the klydonograph. 
Therefore, klydonograms would start to appear, in the 
case of the spherical electrode, at a certain voltage higher 
than that in the case of the rod electrode. This con- 
clusion is confirmed by the experimental results displayed 
in Fig. 3. This figure shows the klydonograms respec- 
tively obtained with the rod and the spherical electrodes 
for gradually applied a.c. voltages of 2-2, 2-5, 3 and 4 kV 
r.m.s. The electrodes were 9 mm in diameter, and the 
dielectrics were 2 mm of glass. It is noticed that with 
the spherical electrode, regular klydonograms started to 
appear at 3 kV, below which no figure could be obtained, 
while klydonograms obtained with the rod electrode 
started as incomplete figures at a considerably lower 
voltage. 

In order to obtain klydonograms of switching surges, 
the circuit of a high-voltage surge generator was so 
adjusted that the generated wave had the general shape 
of a switching surge, Figs. 4a and 4b. Its natural 
frequency is 2 kc/s, which is within the range of natural 
frequencies of transmission systems.' The klydonograms 


Fig. 3.—Klydonograms obtained by gradually imposed a.c. voltages: 
(a) Rod electrode at 2-2, 2:5, 3 and 4 kV; (b) Spherical electrode 
at 2:2, 2:5, 3 and 4. kV. No figures were obtained at 2:2 or 2-5 kV 
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Fig. 2.—The klydonograph arrangement 
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Fig. 4.—({a) The surge- 
generator circuit for 
producing switching 
surges; (b) The generated 
switching surge 
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in Figs. 1a and 1b are typical records obtained with the 
generated wave at an amplitude of 10 kV, using the rod 
and the spherical electrodes respectively. 

The streamer lengths in the klydonograms obtained 
with switching surges and gradually applied a.c. voltages, 
using the rod and spherical electrodes, are plotted in 
Fig. 5 to a base of the peak voltage. The curves show 
that the klydonograph with the spherical electrode can 
have its sensitivity so adjusted that no figure is obtained 
with the a.c. voltage, while a good measurable klydono- 
gram is produced by its switching surge. This statement 
is clarified in the following : — 

Consider a klydonograph having a spherical electrode 
with the above dimensions, to be connected to a trans- 
mission line through a suitable potential divider, such 
that the normal service voltage would correspond to a 
voltage across the klydonograph slightly less than 3 kV. 
No klydonogram would be produced by the normal a.c. 
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Fig. 5.—Calibration curves of the klydonographs for surge and a.c. 

voltages : (A) Switching surges with spherical electrode ; (B) Switching 

surges with rod electrode; (C) A.c. voltage with spherical electrode ; 
(D) A.c. voltage with rod electrode 
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voltage. Now, if a switching surge takes place on the 
line with an amplitude equal to or greater than 5-2 kV 
a regular clear klydonogram would be obtained. This 
corresponds to an amplitude factor of 1-22. It is known, 
however, that the amplitude factors of switching surges 
range between 1-3 and 4 as mentioned above. Therefore, 
any switching surge imposed across the klydonograph 
would give a clear klydonogram that could be quite 
reliably measured, because no superposed figure would 
be produced due to the normal a.c. voltage. This result 
could not be achieved with the rod electrode because its 
sharp edge would produce both klydonograms of the 
switching surge as well as the normal a.c. voltage. 

The accuracy of the klydonograph for voltage measure- 
ment has been found to be within +30 per cent.? The 
curve (A) of Fig. 5, however, shows that it would be 
about + 10 per cent, which is probably due to the smooth 
surface of the spherical electrode. 

The dimensions of the klydonograph were varied to 
study their effects on the obtained results. It was found 
that spherical electrodes of smaller diameters gave similar 
results, although diameters equal to or smaller than 3 mm 
gave results approaching those of the rod electrode, 
because their radius of curvature became too small. The 
variation of the dielectric thickness and permittivity have 
the general effect of changing the sensitivity of the 
klydonograph as produced by a potential divider. 


REFERENCES 
1 C.1.G.R.E. Report No. 106 (1956). 
? C.1.G.R.E. Report No. 415 (1956). 
* E.R.A. Report No. S/T6 (1933). 


Thermionic Emitters 


THERMIONIC emitters were last surveyed in a paper 
presented to the Institution of Electrical Engineers in 1953 
by Mr. D. A. Wright. His work still stands as a valid 
statement of our knowledge of the emitting systems which 
he treated. Progress since that date has mainly been in 
two directions, the improvement of our understanding of 
the behaviour of oxide cathodes under pulse conditions 
and the introduction of improved types of emitter, 
especially those intended to furnish high values of con- 
tinuous current density. It is with this field that Mr. 
A. H. W. Beck (Standard Telecommunication Labora- 
tories, Ltd.) is concerned in his paper entitled “ High- 
Current-Density Thermionic Emitters: a Survey,” which 
was presented at a meeting of the Radio and Telecom- 
munications Section of the Institution of Electrical 
Engineers in London on Monday last. 

Mr. Beck’s paper gives a connected account of the 
manner in which the types of cathode in use today were 
evolved, and of their relation to earlier knowledge. He 
describes the characteristics of such cathodes, emphasis- 
ing the specific advantages and disadvantages so that 
prospective users will be able to choose the cathode 
best suited to their needs. The paper also includes an 
account of the present state of our knowledge on the 
subject in the hope of stimulating further fundamental 
research on these interesting and useful devices. The 
author feels that despite the advances recently made in 
the field of high-density emitters there is still very much 
work to be done before finality has been approached. 
There are important gaps in our knowledge which are 
unlikely to be filled unless fundamental research is carried 
out. However, emissions at least an order of magnitude 
greater than those of oxide cathodes, for any specified 
life, have been made, and relatively small improvements 
in emissions would enormously increase the life. 
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Scientific Instruments 


Survey of Physical Society Exhibition 


By P. L. DEGEN 


Tre exhibition of scientific instruments and apparatus 
which has just concluded was the forty-third in the series 
organised each year by the Physical Society. It was 
distinguished from recent predecessors by being held 
some two or three months earlier in the year, and was 
opened on Monday, 19th January, by the President of 
the Royal Society, Sir Cyril Hinshelwood, F.R.S., and 
closed on the afternoon of 22nd January. The exhibition 
was again held in the Old and New Halls of the Royal 
Horticultural Society, and among the exhibits was a 
selection of Swedish instruments, shown under the 
auspices of the Royal Swedish Academy of Engineering 
Sciences. The discourses which were given during the 
course of the exhibition ranged very far and wide: thus 
on Monday Mr. R. S. Pease, of A.E.R.E., Harwell, dealt 
with the physics of controlled thermonuclear fusion, and 
on Tuesday Dr. Robert M. Page, of the U.S. Naval 
Research Laboratory, spoke on frontiers of space research, 
dealing with the types of instruments used, the kinds of 
data obtained and giving some indication of the scientific 
deductions made from the data. Finally, on Wednesday, 
Mr. J. G. D. Pratt spoke on physical science in the Trans- 
antarctic Expedition, dealing with the methods used to 
maintain scientific instruments in working order in spite 
of the intense cold, but admitting that in many cases it 
simply had to be accepted that the equipment would often 
stop functioning. 

As in previous years, a large number of exhibits were 
either connected with the increasing use of nuclear power 
in industry, or consisted of instruments for further 
research and development, the assaying of radioactive 
materials, or health hazard monitoring. Amongst the 
latter were a slow neutron survey meter with internal 
Srg9o source for calibration, and beta and gamma survey 
meters designed to meet the requirements of impending 


Baldwin self- 
standardising _ beta 
ray thickness gauge, 
with operator’s remote 
control unit 














Ekco beta and gamma survey monitor 


Factories Act regulations. A battery-operated universal 
low-activity monitor relies on printed and transistorised 
circuits. A scintillation counter can be fitted with a 
range of phosphors providing low activity counting of 
alphas, betas and gammas, and slow and fast neutrons: 
ranges of 0-10, 0-100 and 0-1,000 counts per second are 
provided. A hot spot monitor is a very light portable 
instrument with a remote ion chamber for the measure- 
ment of radiation intensity in close proximity to high-level 
sources of beta and gamma radiation. Readings from 
o-1 r/hr to §00 r/hr are presented on a logarithmic scale; 
the operator can meanwhile stand back at a safe distance. 
A large static hand and clothing monitor contains four 
large area scintillation counters which detect simul- 
taneously both alpha and beta contamination on the 
hands. 

The final meter readings remain after the hands have 
been removed, being cancelled only when the next person 
begins testing. Audible and visible danger level warnings 
are incorporated. 

Amongst instruments based on the use of radioactive 
isotopes are a range of backscatter thickness gauges, one 
of which has a maximum speed of response of 0-04 sec, 
which was necessitated by the requirements of automatic 
high-speed rolling mills; another of the range is self- 
standardising. Another manufacturer showed a portable 
gauge for the measurement of plating thickness, etc., 
based on backscatter from a beta emitter. Another 
instrument, described as a tin plate thickness meter, 
achieves a similar purpose by means of measuring the 
change in inductance and Q of a coil when brought near 
a plated ferrous material. The operating frequency of 
4 Mc/s is chosen so as to render the indication indepen- 
dent of base metal thickness. 

Several computers were on show, of both the analogue 
and digital types, whilst yet others figured in the adver- 
tisement pages of the exhibition catalogue to remind one 
that these equipments are now approaching the stage of 
becoming standard items of office equipment. On other 
stands individual stages and sub-units were exhibited, 
among them two analogue-to-digital convertors. One 
large-scale manufacturer of computers featured a display 
of components and sub-assemblies utilised in their digital 
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computers, including switching elements, delay lines and 
a tape reader capable of reading §5-hole paper tape at 
speeds up to 1,000 characters a second and of stopping 
on a single character, together with a number of analogue 
computer elements including silicon diode quarter square 
multipliers, and an arbitrary function generator which is 
a prototype of a dual unit, each section having 20 silicon 
diodes which can be operated singly or in conjunction; 
both units are intended for four-quadrant operation. 

New digital instruments continue to appear: one digital 
voltmeter is fundamentally a self-balancing potentiometer, 
operating over the range 0-9-99 mV, with an output in 
binary coded decimal form. It forms the basis of a range 
of digital instruments, including an ohmmeter with 
decimal indication of resistances from 99-99 {2 to 999-9 
kQ, and a laboratory multi-range digital voltmeter with 
automatic range switching. Another peak-reading digital 
voltmeter prints out its reading as required. Its high 
operational speed enables the instrument to be used for 
measuring transient voltages occurring at the output of 
an analogue computer. 

A computing counter controller using only ferrite core 
and transistor techniques throughout the counting circuits 
was presented as the first transistorised universal counter 
with in-line read-out to be manufactured in this country. 
The instrument may be mains or battery operated, and 
the power consumption is only 5 W in the latter case. 
A range of seven digital indicating instruments included 
frequency meters, chronometers and counters, and a 
digital test meter was shown, having voltage, resistance 
and capacitance ranges. Most of the above instruments 
are assembled from standard ranges of plug-in units, as 
are two instruments described respectively as a stopclock 
and a chronometer. The first of these can utilise either 
positive or negative going edges of amplitudes between 
0-75 V and 500 V, and covers the range 3 »sec-27-8 hr, 
while the second will measure either time intervals 





Vibron mass spectrometer amplifier 
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between 1 sec and 10° sec (2,777 hr) or frequencies 
between 30 c/s and 1 Mc/s. 

Multi-phase waveform generating and measuring 
equipment shown operates by dividing or counting down 
by a ratio n from a single-phase waveform to produce a 
multi-phase waveform having n phases. Waveforms of 
smooth outline are converted into a waveform having a 
transition time short compared with the recurrence rate 
occurring precisely once per cycle; the waveform is used 
to operate dividing and pulse generating circuits and 
finally restored by passing through low-pass filters. The 
inter-phase angle and waveform amplitude are measured 
on a cathode-ray tube display using a greatly expanded 
circular time base: resolution of o-1 deg inter-phase angle 
and a fraction of less than 1 V with long-term stability 
are claimed. A delayed pulse and sweep generator was 
stated to be valuable in the fields of radar, nucleonics 
and computers. Six different outputs are available 
including pre-pulse, single, double and cable formed pulse 
and single or double sweep, with a period continuously 
variable between 0-9 usec and 1-05 sec in six overlapping 
decade ranges with fine control. Another pulse generator, 
developed for radar servicing, has seven pulse widths 
from 0-05 to 1 usec, and pulse recurrence frequency from 
I to 50,000 pulses@er sec: pulse amplitudes up to 40 V 
and down to o-o1 V are available. 

Two exhibitors showed instruments in which Moiré 
fringe patterns produced by a pair of diffraction gratings 
are counted by a photo-electric detector. One of these 
measures angular displacements, and can be assembled 
variously to count from 100 to 2,048 pulses per revolution. 
An entirely different principle is involved in an electronic 
micrometer: in this a bridge measurement is made of 
capacitance. The range is from 0 to 45,000 micro-inches. 
A similar method of measuring probe capacitance is 
employed in a vibration meter by the same manufacturer. 
In this case, the capacitance between probe and vibrating 





Airmec valve millivoltmeter 


test object is interpreted in terms of distance and peak- 
to-peak vibration. The two quantities are displayed on 
meters and full-scale deflections of o-oo1in-o-5in are 
obtained according to the probe employed. 

An electronic engine tester enables a detailed check 
to be made of the ignition circuit of an internal com- 
bustion engine. The connections to the engine under 
test are clipped over the h.t. cables: alternatively, one 
lead can be electrically connected to a spark plug so as 
to provide a reference signal and thus identify the cathode- 
ray tube displays corresponding to the other cylinders, 
up to twelve in all. A very large number of ignition 
faults can be detected. A speedometer/tachometer 
calibrator provides a number of shaft speeds from a 
synchronous motor/gearbox combination, and a stable 
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Avo transistor analyser 


R-C oscillator with switched frequency selection provides 
the initial standard. 

Power units shown included a range of transistorised 
low-voltage d.c. stabilised supplies from 0-5 V to 14 V at 
currents up to 1 A: a stability better than one part in 
1,000 can be expected, and a no-load to full-load change 
or vice versa produces an impulse of approximately 
100 mV which is cleared within 100 sec. Another 
interesting power unit was an electronic generator of high- 
frequency a.c. supply. Useful either as a rough stabiliser 
or as a pre-regulator to extend the range of a stabiliser 
is an automatic electronic tap-changing transformer, 
which maintains the output voltage to within +5 per 
cent of the normal value. The output waveform is 
undistorted, and the accuracy of control is maintained 
from no-load to full-load. 

Among the variety of oscilloscopes exhibited was one 
utilising a new design of cathode-ray tube which enables 
traces to be stored for any period without deterioration, 
and erased in a fraction of a second. The principal uses 
of this type of tube are the examination of transient 
phenomena, and the production of families of curves 
without the necessity of repetitive operation. There are 
two vertical deflection channels with identical charac- 
teristics, simultaneous display being obtained by high- 
speed switching. The time base has 43 calibrated sweep 
times ranging from 1 usec/cm to 10 sec/cm. 

Cathode-ray tubes of interest included a range of 
travelling wave deflection tubes, for the presentation of 
transient and repetitive phenomena in the millisecond 
and submillimicrosecond ranges. Writing speeds vary 
between 50 and 1,000 trace widths per millimicrosecond 
and deflection sensitivities are from 1 to 20 trace widths 
per volt. Operation at frequencies up to 2 kMc/s is 
possible. Some disadvantages of conventional post- 
deflection acceleration systems are overcome in an experi- 
mental tube in which a field-free region exists between the 
deflection system and the fluorescent screen. Across the 
phosphor, however, an axial electrostatic field is produced, 
which enables a considerable increase in luminance to be 
obtained without the scan becoming distorted. A high 
resolution display tube is intended for airborne applica- 
tions, e.g. aerial mapping. It has potted connections and 
can be successfully operated at anode potentials of 25 kV 
at 7,500ft. 

Progress in post-deflection acceleration over the last 
fifteen years was illustrated on one stand by four tubes. 
Of these, one is made for replacement only and has no 
post-deflection acceleration; two others are in full pro- 
duction, and employ post-deflection accelerating potentials 
of 4 kV and 10 kV respectively; and the fourth, which 
is in pre-production, employs a post-deflection accelerating 
potential of fifteen times the mean deflection plate voltage. 
Such a large ratio has been rendered possible only by 
means of an electrostatic screen between the deflecting 
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Above : Ferranti high 
resolution display 
cathode-ray tube 


Right: Ferranti digital 
voltmeter 


plates and the P.D.A. Also on this stand was a battery- 
operated tube: complete operation of an oscillograph 
from one small 6 V battery is thus possible. On another 
stand, a daylight viewing storage tube with a useful 
diameter of 4in has an image which persists without 
deterioration for two minutes, and the tube is thus suit- 
able for the display either of slowly varying waveforms 
or transients. 

Three ranges of photomultipliers are based respectively 
on box type dynode structures for scintillation counting, 
on venetian blind dynodes for gamma ray spectroscopy 
and on Rajchman type dynode structures for the record- 
ing of fast transients. Neutron counters, Geiger counter 
tubes and proportional counters, and ultra-violet radiation 
ionisation chambers are also made by this manufacturer. 
Gas-filled diodes with hollow cathodes exhibit a negative 
resistance characteristic and such tubes can usefully be 
employed in telephony as switches which provide a small 
amount of gain when closed. 

Among semiconductor devices exhibited were a range 
of silicon Zener diodes and a high power silicon diode 
rated at 100 A and capable of withstanding a peak inverse 
voltage of 800 V. A prototype transistor analyser shown 
is compact, portable and battery operated, and meets the 
requirements of the U.K. Climatic and Durability Speci- 
fication K114. 

The short pulses of small current which occur in a 
mass spectrometer are amplified and measured by a fast 
response electrometer in which high sensitivity and long- 
term stability are achieved by a special Vibron vibrating 
condenser unit. Other instruments employing similar 
units included a very high resistance megohmmeter for 
the range 10’-10'* 2, and laboratory and industrial pH 
meters. In another instrument at present in limited 
production, the frequency of the proton resonance in a 
small water sample is used to determine the absolute 
value of the magnetic field in which the proton resonance 
head is immersed. The frequency of excitation of the 
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head is adjustable, and fields from 1,000 to 10,000 gauss 
are covered in five ranges. 

The satellites which have been launched over the past 
year provide, amongst much other unique data, informa- 
tion on the propagation of radio waves. For the first 
time signals have been available coming from outside, 
in and below the ionosphere, and the direction of arrival 
of the signals has been correlated with the position of 
the satellite as determined optically. In order to gain the 
maximum information from a transit which lasts only 
a few minutes, it is essential to obtain a continuous record 
of the direction of arrival of the signal from the satellite 
transmitter. A demonstration model of a 108 Mc/s 
radio interferometer showed how the r.f. phase difference 
in a spaced aerial system is converted by means of an 
electronic switch into the phase of an audio-frequency 
modulation. After amplification and detection, the phase 
of this audio frequency is compared with the reference 
frequency operating the switch and recorded as sin 0 and 
cos © signals where © is the phase difference of the 
signals in the two aerials. These are plotted against 
time, and 0=tan~' (A sin 0/A cos 9) and its time 
differential are obtained. 


. . . 
Sheet, Strip and Wire Sizes 
AS the result of extensive publicity given to the subject, 
a committee of the British Standards Institution was able 
recently to reach some definite conclusions on the problem 
presented by the multiplicity of sizes of sheet, strip and 
wire which are in current use. 

Their first decision was that the s.w.g. is too well 
established a standard to supplant, so far as its use in 
Britain is concerned. The committee had to recognise, 
however, that there was no hope of getting the s.w.g. 
established as an international series under [.S.0. 
auspices. The strongest possible attempt to do this was 
made at the first meeting of the relevant I.S.0. committee 
in London in 1951, but was strongly resisted, largely 
because the Americans did not use the s.w.g. and would 
be most unlikely to accept it. 

The committee then went on to consider whether they 
could contemplate the adoption in Britain of the range 
of thicknesses represented by the American preferred 
number series in inches. For this proposition there was 
support from the representatives of only one large firm; 
the rest of the committee felt unanimously that it would 
confuse matters in this country rather than the reverse. 
A proposal that the s.w.g. should be modified to bring it 
into line with the American series was also rejected as 
being impracticable. It was felt that there was no 
adequate reason at present to disturb the current use 
here of s.w.g. and b.g. 

The committee then faced the proposition that if they 
could not support the American proposal there was little 
hope of securing agreement among the inch-using 
countries on an inch series of thicknesses for the I.S.0. 
recommendation. The general feeling of the committee 
was that for international purposes the I.S.O. metric series 
already agreed upon would be sufficient and that there 
would be no advantage in introducing a parallel inch 
series. 

In view of this recommended limitation, it was felt that 
much of the argument for a system of code designations 
in addition to the metric thicknesses were removed, 
particularly as the metric countries in the I.S.0. com- 
mittee had never shown any enthusiasm for a code or 
gauge designations. In this respect, the correspondence 


attracted by the previous publicity showed that British 
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industry largely shared the Continental view on the matter. 

The committee did feel, however, that due importance 
should be given to a provision in the present draft I.S.O. 
proposal that the method of designating the thickness of 
sheet or diameter of wire should be by stating the basic 
size in millimetres, followed (if desired) by the letter “ U ” 
to indicate that this size belongs to the international metric 
series. 

At an early date they intend to consider the domestic 
position with regard to the use of wire gauges. They 
would like to see published a British Standard giving full 
information both on the I.S.O. metric series as well as 
the series of gauges at present in general use in this 
country, and giving some clear guidance that may lead 
to a greater concentration of United Kingdom usage on 
the s.w.g. and b.g. 


Harwell Reactor School 

A SECOND course on the control and instrumentation of 
nuclear reactors will be held at the Harwell Reactor School 
from 7th to 17th July and will be open to British and 
overseas students. The course is primarily intended for 
those who have a direct interest in the control and instru- 
mentation of nuclear reactors and it will be assumed that 
participants have some knowledge of the basic principles 
of these subjects. In addition to the lectures there will 
be visits to the zero energy and high flux research reactors 
and other relevant parts of the Harwell Establishment. 
The fee for the course will be fifty guineas, exclusive of 
accommodation, and application forms, which must be 
returned by 7th May, are available from the Principal, 
Reactor School, Atomic Energy Research Establishment, 
Harwell, Didcot, Berks. 

From time to time courses for senior technical executives 
in industry are held at the Reactor School. The next of 
these courses, in which places are available, will be from 
15th to 25th June. The fee for the course is fifty guineas, 
exclusive of accommodation, and those who are interested 
should apply for application forms and further details from 
the Principal of the School. 


Post-Graduate Courses 


TWO residential post-graduate courses in science are to be 
held at the University of Liverpool in April. An intro- 
ductory course intended for qualified engineers, entitled 
“Basic Principles of Nuclear Engineering,” will be held 
from 12th to 18th April. -The inclusive fee for tuition and 
residence will be £21 and the fee for non-resident students 
will be £15. The second course, on “Arc and Glow 
Discharges,” will be held from 12th to 17th April. The 
inclusive fee for tuition and residence will be £15 15s and 
£10 ros for non-resident students. Further particulars and 
enrolment forms can be obtained from the Director of 
Extra-Mural Studies, 9, Abercromby Square, Liverpool, 7, 
and these should be returned, with the fee, by rst April. 





ELECTRIC FLOOR HEATING PRACTICE 





The series of five articles on this subject, by Mr. 
R. D. Jackson, published in the Electrical Review 
during December and January are being reprinted 
in booklet form. Applications for copies of the 
booklet (7s 6d each, post free, with special rates 
for quantities) should be made to the Publisher, 
Electrical Review, Dorset House, Stamford Street, 
London, S.E.1, as soon as possible 
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English Electric and an American 
Contract 


The English Electric Co. recently 
submitted a tender for the supply of 
two water turbines for the Greers 
Ferry dam and reservoir project in 
Arkansas. The quoted price of 
$1,450,000 was more than 12 per cent 
below that of the lowest American 
tender, submitted by the Baldwin- 
Lima-Hamilton Company, Phila- 
delphia. Under the Buy-American 
Act foreign tenders can be accepted 
only if they are at least 12 per cent 
below the cheapest American offer and 
on this ground the Corps of Engineers 
proposed to accept the English Electric 
tender. 

The unsuccessful American com- 
pany, however, has raised the point 
that to award the work to a foreign 
concern would endanger “national 
security” because in the event of a 
breakdown spares and service would 
not be readily available. The matter 
has been referred to the U.S. Office 
of Civil and Defense Mobilisation for 
a decision on this point. 


Contract Price Formule 


The British Electrical and Allied 
Manufacturers’ Association has issued 
the figures for its contract price adjust- 
ment formule. In each case the rate 
of pay for adult male labour at 16th 
January is deemed to be 194s. 

The “costs of materials” figures 
are: For electrical machinery and 
equipment the Board of Trade index 
figure published on 16th January is 
178-5 (1949=100) and 115-0 (1954= 
100); both figures are provisional. For 
turbo-generating and allied plant: 
Materials used in mechanical engineer- 
ing industries 186-4 (1949=100) and 
124-0 (1954=100), blast furnaces and 
iron and steel melting and rolling (40 
and 41) 190-7 (1949=100) and 129-9 
(1954=100); figures are provisional. 
The price of jin o/d 18 s.w.g. brass 
condenser tubes (Metal Bulletin, 16th 
January) is 473d per lb. 


Football Ground Floodlighting 


Clyde Football Club, Glasgow, has 
been using floodlighting for evening 
games for some years. With a view 
to bringing the installation into line 
with those of other progressive clubs, 
tests of new equipment were recently 
carried out and the pitch has now been 
completely relighted. 

In quantity the equipment has been 
increased by only a very small per- 
centage, the better illumination being 
achieved by the use of floodlights of 
greater efficiency, as well as a 
special arrangement of starting resist- 
ances which enables the lamps to be 
overrun by about 10 per cent without 
undue early lamp failures. Large 


specular floodlights with 1,000 W and 





The floodlit arena of the Clyde Football Club, Glasgow 


1,500 W general service lamps are 
used throughout. The floodlights are 
from the range of the Benjamin Elec- 
tric, Ltd. The entire equipment was 
supplied by Siemens Edison Swan, 
Ltd., Glasgow branch, whose engi- 
neers were responsible for technical 
services in the design of the installa- 
tion. 


Export Prospects 


The international trading situation 
reported in the January issue of the 
G.E.C. Export Guide is the least 
promising since publication began 
some two years ago. The advent of 
the Common Market is evident in the 
evaluation of European prospects. 
Trading conditions are also shown as 
“deteriorating” or “bad” for most 
of the other O.E.E.C. countries, except 
Sweden (“improving”), and for the 
larger Commonwealth markets, 
Australia, South Africa, New Zealand, 
India and Pakistan. Prospects in 
Canada, Venezuela, Iraq, Izan and the 
U.S.S.R. are reported to be “ good” 
and in the U.S.A. to be “ improving.” 
In regard to Nigeria and Ghana, which 
are shown respectively as “ good ” and 
“improving,” a special article draws 
attention to the effect of independence 
on the British share of the market. 
Another article describes the main 
methods of obtaining export finance in 
the United Kingdom. 


Large Audio Amplifier 

An audio amplifier, claimed to be 
the world’s largest, which will weigh 
approximately 10 tons and have an 
output of 300 kW is being developed 
by Gresham Developments, Ltd., a 
subsidiary of the Gresham Trans- 
former Group, of Hanworth, 
Middlesex. The sound output will 
have a frequency range from I to 


5 kc/s, with negative feedback incor- 
porated in the circuit to achieve 
linearity, flat response, a distortion of 
5 per cent at full power and a signal 
to noise ratio of 40 dB. The output 
stage consists of four large, water- 
cooled Mullard transmitting valves in 
parallel push-pull, and the driver stage 
comprises four water-cooled Mullard 
valves operating as cathode followers. 
The approximate overall size will be 
23ft by roft by roft, and cooling will 
be by means of a closed air circuit 
with a refrigerator and a closed water 
circuit with a  water-to-air heat 
exchanger. 


Electricity Supply Workers’ 

Wages 

Last week the employers’ side of the 
National Joint Industrial Council of 
the Electricity Supply Industry agreed 
that the “ productivity allowance” of 
8s 3d a week granted last May should 
be merged into basic pay rates. This 
means that it will now be taken into 
account in calculating overtime rates. 

In November last the employers’ 
side rejected a claim for an increase 
in the basic rates but it is expected 
that the claim will be renewed in the 
near future. 


Glass Manufacturers’ 
Federation 


The Glass Manufacturers’ Federa- 
tion was registered on Ist January as 
a company limited by guarantee with- 
out share capital. The original 
number of members is 200. The word 
“Limited” is omitted from the title 
by licence of the Board of Trade. The 
objects of the Federation are to take 
over and carry on the operations of 
the unincorporated Glass Manufac- 
turers’ Federation which was founded 
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in 1926, and to promote and safeguard 
the interests of the glass industry by 
the provision of advisory services on 
all industrial and commercial matters, 
etc. A number of leading glass manu- 
facturers are subscribers and the list 
includes Mr. J. B. Charters, manager 
of the Osram Glass Works, General 
Electric Co., Ltd. The management 
of the Federation is vested in a 
Council and the registered office is at 
19, Portland Place, London, W.1. 


Telephone Message Recorder 


At a reception recently held at 
the Savoy Hotel, London, Southern 
Instruments, Ltd., of Camberley, 
Surrey, introduced an equipment for 
automatically answering a telephone 
and recording a message if the sub- 
scriber is unable to reply personally. 
If an incoming call is unanswered 
after 10 or 15 seconds the instrument, 
to be marketed under the name 


“ Ansafone,” replies, giving a pre- 
recorded announcement advising the 
caller that the subscriber cannot reply 
and that a message may be recorded. 





The ** Ansafone "’ message recorder 


A recording time of from 3 to 30 
minutes is available, depending upon 
the messages already recorded. If the 
caller stops speaking for a period 
exceeding 10 sec a further pre- 
recorded announcement is made indi- 
cating the end of the recording. The 
instrument disconnects itself from the 
line, and is then ready to record 
further messages or play back those 
recorded. The telephone with which 
the “ Ansafone ” is connected may be 
used in the normal manner at any 
time. It is intended to install the 
instrument, in common with most 
telephone equipment, on a rental basis, 
with contract periods from two to 
seven years and weekly rentals from 
358 to 22s 6d. 


Tyne Tees Television Station 


The new Tyne Tees television 


station at Newcastle, which opened on 
15th January, has been equipped with 
the latest E.M.I. “ Vidicon” teleciné 
equipment costing over £30,000. The 
complete installation is made up of 
four units, each consisting of a 35 mm 


and 16 mm film projector, and two 
control desks. In addition two of the 
units have 2in by 2in slide projectors 
which can be superimposed on either 
film or shown separately. 


Computer for LC.I. 


Imperial Chemical Industries, Ltd., 
has placed an order with E.M.I. Elec- 
tronics, Ltd., for what when com- 
pleted will be one of the most 
advanced integrated data processing 
systems in the country. The system 
will employ an “Emidec 1100” elec- 
tronic computer which will be installed 
at Welwyn Garden City to handle a 
wide variety of clerical work for the 
company’s plastics division. 

Mining Machinery Exhibition 

The Mining Machinery Exhibition, 
sponsored by the Council of Under- 
ground Machinery Manufacturers, will 
be held at Olympia, London, from gth 
to 18th July. A three-day symposium 
on shaft sinking and tunnelling will 
be held at Olympia concurrently with 
the exhibition. 
Organised by the Insti- 
tution of Mining Engi- 
neers, it will afford an 
opportunity for engi- 
neers from many 
countries to meet and 
exchange views and 
experiences on these 
two subjects. Papers 
will be submitted by 
leading authorities from 
Australia, Canada, 
South Africa, France, 
Western Germany, 
Holland, Poland, 
Sweden, the U.S.A. 
and Russia, as well as 
from the National Coal 
Board, the Cementation 
Company and Imperial 
Chemical Industries. 
One of the highlights will be a paper 
dealing with tunnelling in connection 
with the Snowy Mountains hydro- 
electric scheme, Australia. 


Restrictive Trading Agreements 


In our last issue we gave dates upon 
which the Restrictive Practices Court 
was to hear cases of electrical interest. 
It should have been stated that the 
cases were to be heard not before the 
dates given. 


Plant for Malaya 


The Hawker Siddeley Group 
announces that National Free Piston 
Power, Ltd., a member company of its 
Industrial Division, has obtained an 
order for the supply to the Central 
Electricity Board of the Federation of 
Malaya of two 3 MW free piston gas 
turbo-electric generating sets. The 
approximate value of the contract is 
£315,000 and delivery will be made in 
eighteen months. The equipment is 
required for extensions to the generat- 
ing plant at Butterworth, near Penang, 
and will comprise eight GS.34 type 
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1,000 h.p. free piston gasifiers manu- 
factured by the National Gas & Oil 
Engine Co., Ltd., and two gas turbo- 
alternators manufactured by the Brush 
Electrical Engineering Co., Ltd. Both 
companies are also members of the 
Industrial Division of the Hawker 
Siddeley Group. 


Plastic Coated Steel 


Examples of plastic coated steel 
which were shown last week at an 
exhibition at the Royal Festival Hall 
by John Summers & Sons, Ltd., give 
an indication of its wide applications. 
“Stelvetite ” is a wide steel strip coated 
with a plastic and was introduced by 
the company in October, 1957, in 
collaboration with BX Plastics, Ltd. 
The material is available in an exten- 
sive range of colours, pattern, surface 
finish and sheet profile and can be 
obtained in production quantities. Its 
applications include water heaters, 
office equipment, chemical and water 
tanks, clocks, computers, domestic 
refrigerators, precipitator casings, etc. 


V.H.F. Radio Equipment for 
Australian Army 


Plessey International, Ltd., has 
received an order for v.h.f. radio com- 
munications equipment valued at more 
than {£600,000 from the Australian 
Government for use by the Australian 
Army. 

The equipment includes the latest 
frequency modulated v.hf. multi- 
channel radio telephone transmitter/ 
receivers to have been tried and 
proved in armoured fighting vehicles 
under field conditions. Three sets are 
involved, these being known to the 
British Army as the C42, the B47 and 
the B48. The order was received 
through Plessey’s Australian agents, 
the National Instrument Co., of 
Melbourne. 


Equipment for Norwegian Tele- 
communications Network 


Marconi v.hf. multi-channel 
terminals and repeaters -have been 
ordered by the Norwegian PTT for 
an extension to its radio telecommuni- 
cations network. The order, for four 
terminal equipments and _ two 
repeaters, will extend telecommunica- 
tions facilities to the northern areas 
where only a limited telephone service 
exists at present. The terminal 
stations will be at Hammerfest, 
Honningsvag, Berlevag and Vardé, 
with repeaters at Gamvik and 
Makkaur, the total distance covered by 
the route being about 200 miles. 


B.B.C. Television Booklet 


A booklet entitled “Spotlight on 
B.B.C. Television ” has been published 
by the B.B.C. (price 9d) in which an 
attempt has been made to explain to 
the ordinary owner of a television set, 
with no technical knowledge, how 
television works and how to get the 
best results from his receiver. In 
simple terms it deals with the problems 
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Mr. R. Tearse, Aerialite, Ltd., demonstrates a continuity and insula- 
tion tester on a model floor warming installation 


of interference, how outside broadcasts 
are done, how to adjust television sets, 
how to receive B.B.C. television, and 
finally some do’s and don’ts. 


Power Engineers’ Salaries 


A revision of the salaries of electrical 
power engineers was approved by the 
National Joint Board (Electricity 
Supply Industry) on 2nd January to 
take effect from 1st December last. 
The revision represents an increase 
from about 3 per cent on the lower 
salaries to about 2 per cent in the 
higher grades. 


New Trade Terms 


The General Electric Co., Ltd., 
announces revisions in its trading 
structure to provide increased quantity 
discounts on all types of fluorescent 
lighting fittings and control gear, as 
from 1st January. The list prices of 
the majority of G.E.C. vitreous 
enamelled fluorescent fittings and 
twin-tube trough reflectors in the 
G.E.C. “ror” range of fittings have 
been reduced by amounts up to 133s. 


Floor and Ceiling Warming 


Recognising that the efficiency of a 
floor warming installation is very 
largely dependent on the skill and 
knowledge possessed by those who 
design and install it, Aerialite, Ltd., 
have decided to hold a series of 
lectures and demonstrations § in 
different parts of the country for 
architects, builders and electrical con- 
tractors. The first of these informal 
conferences was held in Manchester 
last week and an audience of a 
hundred and fifty braved a thick fog 
to attend. 

They were welcomed by the manag- 
ing director, Mr. L. S. Hargreaves, 
who said the best recommendation of 
electric floor warming was the satisfac- 
tion of those already using it. Floor 
warming was a well-tried system and 
he thought it had a great future. Mr. 
R. Tearse, technical manager of the 


Floor Warming 
Division, then 
summarised the 
main applications 
of floor warming, 
methods of laying 
the cables, thermal 


insulation and 
control. Although 
floor warming 


primarily provided 
the radiant heat 
needed for com- 
fort, it should be 
recognised that 
supplementary 
heating was some- 
times required. 
For this purpose he 
thought that ceil- 
ing heating might 
provide an answer, 
and one _installa- 
tion had _ been 
working _ satisfac- 
torily for four months. For many 
domestic installations Mr. Tearse 
thought there were often advantages 
in covering the cables with a thin 
screed, which would give a quicker 
response, and taking electricity on the 
ordinary tariff. Savings would be 
obtained in the cost of the off-peak 
meter and time switch. 

The simplicity of laying the com- 
pany’s “ Ashatherm” cables with the 
aid of specially designed jigs was then 
demonstrated on a wooden model 
floor. The use of a monitor unit for 
continuously measuring insulation 
resistance and conductor continuity 
was shown. 


Ice Factory Electrical Equipment 


A number of years ago the Fylde 
Ice & Cold Storage Co., Ltd., Fleet- 
wood, replaced existing steam prime 
movers with Crompton Parkinson elec- 
tric drives, and an_ electrification 
scheme for the whole factory was 
completed in 1949. The latest addition 
to the electrical equipment in the 
factory is a 500 h.p. 250 r.p.m. auto- 
synchronous Crompton Parkinson 
motor designed to operate at unity 
power factor. The 
motor is. coupled 
to a Sterne com- 
pressor (with a 
capacity of 1,550 
cu ft per minute) 
and will be used 
to augment the 
supply of liquefied 
ammonia for the 
ice manufacturing 
process which was 
previously handled 
by three other 
compressors driven 
by Crompton Par- 
kinson motors. 
Control gear sup- 
plied with the 
motor was an 
800 A Crompton 
Parkinson “ Klad ” 
unit and this was 
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added to the six-panel existing Cromp- 
ton Parkinson switchboard. A liquid 
type rotor starter was also supplied 
and this is mounted adjacent to the 
new machine. 


British Lighting Council 

Last week in our description of the 
new Lighting Demonstration Centre 
we said that Mr. W. J. Jones was 
director of the British Lighting 
Council. Actually Mr. Jones is direc- 
tor of the Electric Lamp Industry 
Council and represents that body on 
the B.L.C. 

Our report of the opening of the 
new B.L.C. premises was headed 
“London Lighting Centre.” We are 
asked by Troughton & Young, Ltd., 
to avoid confusion, to say that their 
London showrooms are known as the 
Lighting Centre. 


Hydro-Electric Consortium for 
Sudan 


Barclays Bank D.C.O. reports from 
Khartoum that discussions are taking 
place between the English Electric Co., 
Ltd., and Siemens-Schuckertwerke 
A.G. with a view to forming a con- 
sortium to carry out an electrification 
scheme for the Sennar Dam. 


Aircraft Cables 


British Insulated Callender’s Cables, 
Ltd., has received a further contract 
from Armstrong Whitworth Aircraft 
for the cable requirements in the new 
Argosy A.W.650 freightercoach air- 
craft. The first Argosies have been 
wired with B.I.C.C. “Nyvin” and 
“Tersil” cable, standard types pro- 
duced and developed by B.I.C.C. 
during the past two years. The Argosy 
A.W.650, powered by four Rolls- 
Royce Dart turboprops, made its 
maiden flight on 8th January. 


Martonair Sales Conference 


A sales conference was held by 
Martonair, Ltd., on 14th and 15th 
January at the Star and Garter Hotel, 
Richmond. The conference was 
attended by over twenty technical sales 


A500 h.p. auto-synchronous motor, supplied by Crompton Parkinson, 
Ltd., installed in the factory of the Fylde Ice & Cold Storage 
Co., Ltd. 
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representatives and by several other 
members of the sales staff. New 
developments in the technique of 
pneumatics were discussed, and 
advance information circulated. 


Redesigned Instrument 
Showroom 


The showroom of the Cambridge 
Instrument Co., Ltd., at 13, Grosvenor 
Place, London, S.W.1, has now been 
completely redesigned and redecorated 
in modern style. The instruments 
shown are mounted on well-designed, 
easily accessible fixtures and show- 
cases. The lighting problems have 
been solved with the co-operation of 
the General Electric Co., Ltd. 


Electrical and Mechanical Year 
Books 


The 1959 edition of the “ Electrical 
Year Book” has now been published 
by Emmott & Co., Ltd., 31, King 
Street West, Manchester, 3, price 
3s 6d. New sections on transistors, 
magnetic amplifiers, the insulation 
and overload capacity of electrical 
machines, ultrasonics and the care of 
control gear have been introduced and 
small additions have been made in the 
section dealing with electrical testing. 
The general subjects covered in the 
359-page illustrated publication in- 
clude basic magnetic, electrical and 
electronic theory, electrical machines, 
switchgear and switchboards, and 
lighting. Tables of physical constants, 
equivalents and conversion factors are 
included. 

A companion volume, the 
“ Mechanical World Year Book” for 
1959, has also been published by 
Emmott & Co., price 4s 6d. 


Filling and Sealing Compound 

Pamphlet 

An illustrated pamphlet giving details 
of the “ Kingsnorth” range of filling 
and sealing compounds used for 
impregnation, dipping, can-filling and 
similar applications in electrical com- 
ponent manufacture has been pro- 
duced by Berry Wiggins & Co., Ltd., 
Field House, Breams Buildings, Fetter 
Lane, London, E.C.4. The charac- 
teristics of the various standard grade 
compounds manufactured by the 
company are given with accounts of 
the tests carried out to ensure 
compliance with the relevant specifica- 
tions. 


European Electrical Finance 


The Organisation for European 
Economic Co-operation, 2, Rue André- 
Pascal, Paris, XVIe, has published (at 
tos) a study of “The Trend of the 
Selling Price of Electricity and its 
Relation to the Financing of New 
Plant.” The publication again records 
the growth in the demand for elec- 
tricity and shows how this has 
necessitated the investment in the 
supply industry of an increasing pro- 
portion of national resources. Atten- 
tion is also given to the factors 


influencing the cost of generating and 
increasing 


distribution plant; the 


efficiency of 
generation; and a 
number of other 
relevant matters. 
It is considered 
that the progres- 
sive reduction in 
the real cost of 
electricity has be- 
come less _ pro- 
nounced; for one 
thing plant re- 
placement costs 
are more and more 
entering into the 
fixing of electricity 
charges. 

Having regard to 
the title of the 
publication it is 
strange that there 
is no indication of 
the proportion oi 
capital investment 
derived from 
revenue. The 
general thesis is that generally the 
price of electricity in the countries 
represented in the O.E.E.C. is too low 
to give a satisfactory return to investors 
and that governments should encour- 
age investment of foreign capital in 
the industry by permitting electricity 
supply undertakings to adjust their 
tariffs accordingly. 


Carron Bicentenary 


Cupola, the magazine of Carron 
Company, celebrates in its January 
issue the company’s bicentenary. The 
business was originally established in 
1759 and the company received a 
Royal Charter, under which it still 
operates, in 1773. We are reminded 
that Carron Company was one of the 
first manufacturers of electric cookers; 
it was supplying these as far back as 
I9IO. 


Atomic Generator 


A small atomic device weighing 
something in the region of 5 lb has 
been developed in the United States 
for generating electricity to operate 
instruments in earth satellites. It is 
claimed that the device will generate 
5 W continuously for at least a year. 
It is not a reactor but a thermoelectric 
generator in which heat is generated 
by the radioactive isotope polonium. 
A great advantage of such a generator 
is that it has no moving parts and is 
also physically small. 


Radar Training Installation 


Marconi’s Wireless Telegraph Co., 
Ltd., has supplied a complete radar 
training installation to the Royal Air 
Force. The equipment comprises two 
radar trainer information racks each 
supplying two synthetic echoes, an 
azimuth information unit to generate a 
sweep on the P.P.I. tubes, four 
separate flight simulator positions, and 
two display consoles. The radar 
trainer information racks convert the 
signals from the flight simulator posi- 
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Two trainees receiving instruction at the display consoles of the 
R.A.F. radar training installation 


tions into “ echoes ” such as would be 
returned by aircraft in flight, and pass 
them to the two display consoles. 
These operate on different levels, one 
having a maximum range of 30 miles 
for general surveillance training and 
the other a maximum range of six 
miles for approach control training. 
Either console can receive the four 
“echoes ” from the radar information 
racks. A complete intercommunication 
system has been provided for the pass- 
ing of instructions. 


Trade Announcements 


Telcon-Magnetic Cores, Ltd., has 
appointed Mr. K. V. Catlin as its sales 
representative for London, the Mid- 
lands and the South of England. Mr. 
Catlin will be based at the company’s 
London sales office at Mercury House, 
Theobald’s Road, London, W.C.1 
(telephone: Holborn 8711). Mr. B. D. 
Jenkins, B.Sc., A.M.1.E.E., who 
formerly devoted the greater part of 
his time to this area, now takes up the 
position of technical consultant, also 
based at Mercury House. 


Mr. W. Wanstall has been appointed 
sales and technical service representa- 
tive by Chloride Batteries, Ltd., to 
cover the territories of East and West 
Africa. He will be responsible for 
developing, in conjunction § with 
established agents, sales of the com- 
pany’s products. 


Two extra telephone lines have been 
installed at the Fleet factory of 
Technograph Electronic Products, 
Ltd., and the number has been 
changed to Fleet 1414 (4 lines). 


Camm Electrical Wholesalers, 
Ltd. 


The managing director of this com- 
pany, whose registration was reported 
in our last issue, asks us to state that 
the company are wholesalers only, and 
have no connection whatever with any 
contracting business. The directors 
are: Messrs. R. J. Antwis (managing), 
J. A. Connor and J. E. Moxon. 











1959 





the 


d be 
pass 
oles. 
one 
niles 
and 
six 
ling. 
four 
ition 
ition 
’asSs- 


has 
ales 
Aid- 


ny’s 
use, 


who 
t of 


also 


ited 
nta- 
, to 
Jest 

for 
vith 
om- 


een 

of 
cts, 
een 


ym- 
ted 
hat 
and 
any 
ors 
1g); 








ELECTRICAL REVIEW 23 JANUARY 1959 


167 


Domestic Refrigerators 


ROLLERS for ease of manceuvrability 
are fitted to the underside of the new 
Hotpoint “Pacemaker” range of 
refrigerators... There are two models 
for 1959, the D.36 (3-6 cu ft) and the 
D.so (5 cu ft). Another advantage 
claimed for these models is the pro- 
vision of large stainless steel freezers 
which, as well as keeping frozen food 
packs and making ice cubes, enable 
ice cream to be kept for as long as 
a week. Each model is planned to 
give the maximum storage space and 
usable shelf area and is fitted with a 
deep chilled tray which slides easily 
under the freezer. 

The D.36 is of standard 36in height 
and measures 21in square. It is fitted 
with a vitreous enamel table top 
which provides a working surface of 
3 sq ft. There is almost 7 sq ft of 
shelf area in the cabinet and a hinged 
half-shelf folds to provide room for 
extra bottles. The inner door panel 
has a butter compartment, egg rack, 
and also a rack for tall wine bottles 
as well as one-pint milk bottles. 

The larger D.50 refrigerator is 
claimed to be the only 5 cu ft table- 
top model on the market. Its 
measurements are 36in high by 24}in 
deep by 24in wide and, like the D.36, 
it also has a vitreous enamel table top. 
Other features include an automatic 
interior light, three full-width shelves; 
the middle one is adjustable and 
the bottom one is of glass. There is 
also a humidity compartment and, in 
the door lining, separate butter and 
cheese compartments. Below there is 
an egg rack and a roomy bottle rack. 
Both refrigerators have ice blue 
polystyrene liners and they are avail- 
able with cabinets in cream or white 
with coloured table tops. The prices, 
including purchase tax, complete with 
table top, are £68 5s (D.36) and 
£81 18s (D.50). 

The 1959 range of Kelvinator 
refrigerators consists of models rang- 
ing in size from 46 to 91 cu ft 
capacity. All in the new range have 
a frozen food compartment equipped 
with a special all-temperature evapora- 
tor to keep frozen foods safe at the 
correct temperature. The smallest 
model, the K46JT, is a completely 
new table top model with design 
features previously incorporated only 
in larger cabinets. These include an 
inner door liner similar to the big 
cabinet type, suitable for bottles of 
milk, and a large dairy compartment. 
The door is hinged so that it opens 
within the external width of the 
cabinet. The inner liner is of vacuum 
moulded plastic and the shelf area is 


73 sq ft. One of its shelves is adjust- ~ j 


able and the cabinet also incorporates 
a full width crisper with a removable 
divider. There is a fully enclosed 
floodlight at the side of the cabinet 
adjacent to the thermostatic control. 
The table top, in a neutral shade of 


plastic, stresses the clean lines of this 
model. A new latch of the push/pull 
type gives positive door closing action 
and the door seal is improved by a 
knife edge type of rubber gasket. 

The gross capacity of this model is 
4°6 cu ft and it measures 35in high by 
22Zin wide by 233in deep. The finish 
is in white or champagne ivory and it 
is priced at 69 guineas, including 
purchase tax. The other models are 
priced at 76 guineas (5-1 cu ft); 98 
guineas (6-8 cu ft); and 122 guineas 
(9-1 cu ft). 

A fifth model, also of 9-1 cu ft 
capacity, is equipped with the 
exclusive Kelvinator “ Magic Cycle” 
automatic defrosting. This is priced 
at 132 guineas. 

The Electrical Division of R. & A. 
Main, Ltd., have produced the new 
Main 36C, an absorption type de-luxe 
refrigerator, which carries a ten-year 
guarantee on its sealed cooling unit. 
Available with white or cream exterior 














1. Hotpoint “Pacemaker” model D.36 
(3-6 cu ft) refrigerator 

2. Hotpoint ‘Pacemaker’ model D.50 
(5 cu ft) refrigerator 

3. Main 36C 3-6 cu ft absorption type 
refrigerator 

4. Kelvinator model K46JT 4-6 cu ft 
refrigerator 





cabinet, it retains the appearance of 
previous models—the cabinet top is 
gently curved and the shaped door has 
a chromium plated pull-down handle. 
Coloured vitreous enamel, in an 
attractive shade of shell pink, has been 
used for the interior. Extending 
across the full width of the top of the 
liner there is a frozen food compart- 
ment which is fitted with a spring- 
loaded door. 

Three full-width shelves and one 
smaller shelf are fitted and the base 
of the liner acts as a fifth shelf. The 
door interior provides further storage 
space—two shelves for milk and small 
bottles and a recessed rack for eggs. 
The capacity of the refrigerator is 3-6 
cu ft (7-7 sq ft shelf area) and an 
unrefrigerated space of 1-5 cu ft in 
the base is available for storing canned 
food and dry goods. It measures 46}in 
high by 24}in wide by 24in deep and 
is priced at £63 ros, including purchase 
tax. 
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EXHIBITIONS ON 


HOW E.D.A. SERVES THE AREA BOARDS 





The British Electrical Development Association’s 
success in exhibitions is associated by many people with 
space ships, flying saucers, and a quarter of a million 
schoolboys battling with commissionaires, camera men, 
television producers, and with the buzzing presence of 
Mr. G. D. Metcalfe, E.D.A.’s stand manager, holding sway 
over all. These journeys into space have not been 
“journeys .into the unknown ”; they have been part of 
a carefully measured plan to win over a vast youthful 
audience to the idea that electricity is modern—something 
worth following up now and later on. 

Is it any less spectacular that housewives pledged them- 
selves to the tune of £30,000 on the E.D.A. stand at this 
year’s Ideal Home Exhibition? Or that the Electrical 
Section at the Building Centre attracts over 500 inquiries 
from architects, builders and house owners, week by 
week? Or even that E.D.A. presents the “ impossible ” 
in Mr. Bob Marshall’s (North Western Electricity Board) 
2oft high electrically grown tomato plants at the South- 
port Show ? Perhaps it is our own fault that our activities 
in the exhibition field are not seen in proper perspective 
and a reference to this part of the Association’s work may 
be timely. 

E.D.A.’s display service to its members dates back a 
long time and was started by Mr. V. W. Dale with monthly 
design sheets which showed how to make simple appliance 
displays from one’s own materials. Then came the 
packaged displays consisting of a plywood centre-piece 
and sales message, with wings to help fill the larger 
windows. During the war, E.D.A.’s area organisations 
ran libraries of window display schemes in which displays 
were passed from showroom to showroom. After the Area 
Boards were set up these schemes gradually declined and 
for a time E.D.A.’s display service became moribund. 

There was, however, always a trickle of requests for 
display background material for local exhibitions and 
shows and when later these again began to grow more 
numerous a photo-enlargement loan service was estab- 
lished, which today covers a considerable range of subjects. 


ELECTR 
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LOAN 


By NORMAN F. PHILLIPS* 


The steadily rising costs of producing a good display also 
prompted E.D.A. to design for its own exhibition stands 
features which could be retained for re-use. (A practice 
at first viewed with some dismay by exhibition contrac- 
tors.) Asa result, the Association has been able to offer 
on loan to its members display features more elaborate 
than any Board would consider for single events within 
its area. 

More recently, this policy has been crystallised in the 
issue of the E.D.A. Exhibition Service Catalogue, or 
“Yellow Book,” which contains general and detailed 
photographs of the Association’s stands at national 
exhibitions. This publication is sent to the men in the 
electricity supply industry responsible for organising local 
displays at shows and exhibitions and it offers them help 
in four forms: ideas, photographs, sales messages and 
display features. It is hoped by this means to increase 
the returns on the considerable effort and expenditure that 
goes into E.D.A. exhibition and show stands. That they 
merit this further use is borne out by the several occasions 
on which complete exhibits have been re-staged for Area 
Boards away from London. 

A further need which the Association is now setting 
out to meet is for complete exhibits related to subjects of 
national importance which find expression in local exhibi- 
tions throughout the country. The first of these to be 
tackled is related to the Clean Air Act and smokeless 
zones. The requirements for such an exhibit fall into 
two categories: schematically, it must tell the story of 
“ Electricity’s Plan to Clear the Air ” and be effective with 
or without the addition of electrical apparatus; physically, 
it must be transportable in easily-handled units, capable 
of erection and dismantling without professional labour 
or supervision, and it must carry its own lighting. 

It was decided to commence design on the basis that 
four essential units are required for this type of display: 
a lighting box with facias; a story panel; a background 


* Exhibition Organiser, British Electrical Development Association, 


CHTYS pray 


Two arrangements of the 

E.D.A. display units at the 

“Clear the Air” ex- 

hibition. The left-hand 

unit, which is free standing, 

has another display on the 
reverse 
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panel for appliance display; and a dis- 
penser for literature. The maximum size 
of a display unit for handling and arrange- 
ment in showrooms and other places 
where it was likely to be used was con- 
sidered to be about 6ft wide by 6ft high 
by 2ft deep and it was decided to work 
to these dimensions. The number of 
units per exhibit was less simple to arrive 
at, but on consideration it was felt that 
by making each unit tell a story in itself, 
the total number was less important. 
The theme under discussion is treated in 
six units and these can be used effectively 
in any combination to occupy areas 
ranging from 30 sq ft to 400 sq ft. For 
maximum flexibility the four elements of 
each unit are double-sided and carry a 
wiring installation story in six parts on 
the reverse side. 

Often the basic elements of a display 
are overshadowed by the cumbersome 
structure which supports them. In this 
instance the four basic units are supported 
by three simple ladders in square section 
steel “ tube ” in which there is a series of 
keyhole slots to take small lugs on the 
panels and bottom tray, thus providing three positions in 
depth. The lighting box, containing fluorescent lamps 
and a plastic disperser, slides into position and helps 
rigidity. Each display is packed in two cases measuring 
only 4ft by 4ft and 6ft by 2ft and erection of a unit takes 
three men about three minutes. 

The complete exhibit was first put on show at the recent 
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Three men can erect a unit in about three minutes 


“ Clear the Air ” exhibition of the Royal Society of Health 
in London. It attracted over 1,000 visitors and has already 
been booked by several Area Boards and local authorities. 
By the simple process of producing sets of overlays for 
panels and facias on a variety of themes in demand, a 
complete exhibit can be dispatched at short notice, thus 
gaining the maximum use from the initial units. 





NEW RHODESIAN 


LAST month No. 3 power station at Salisbury, Rhodesia, 
was officially opened at the completion of stages I and II. 
Owing to rapid growth of load it was decided, in 1951, that 
further generating plant should be ordered. It was also 
considered desirable to install larger units than those so far 
adopted in the No. 2 station and therefore a new installa- 
tion was proposed, consisting of four sets of 30 MW each 
and seven boilers, to be commissioned between 1955 and 
1961. Orders were placed in October, 1952, for the first 
stage of the No. 3 station, consisting of one turbo-alternator 
and two boiler units, and options in respect of stage II, 
consisting of one further turbo-alternator and one boiler 
unit, were taken up in November, 1955. 

The total cost of stages I and II was £4} million, which 
gives an average cost of £73-6/kW. These figures are 
inflated by the fact that the station was designed for further 
extension up to a total capacity of 1830 MW. The first stage 
cost £97:2/kW, which reflects the provision made for such 
extensions, but stage II (£51-2/kW) is more indicative of 
the price of the complete station. However, the construc- 
tion of the Kariba hydro-electric project has meant that 
these extensions will no longer be proceeded with in the 
foreseeable future. 

The two turbines have twin cylinders in tandem and 
are of the impulse type with double flow exhaust. They 
operate at 3,000 r.p.m. with initial steam conditions of 600 
p.s.i. and 850 deg F. The 30 MW alternators generate at 
11 kV and the unit transformers are directly coupled to the 
output of the generator. The three boilers of stages I and 
II each have an evaporative capacity of 210 klb/hr at 
625 p.s.i. and 865 deg F at the superheater outlet. Each 
boiler is provided with three 13,540 lb/hr pulverising mills. 

The control room is situated on the top floor of the 
separate control building and this room contains turbo- 
alternator and main switchgear control panels. It is 


POWER STATION 


expected that the main control of the power supply from 
the Kariba hydro-electric scheme will be effected from 
this control room. 

The generated power is stepped up to 33 kV and the 
main switchgear is installed in two fire protected switch 
houses at the ground floor level in the control building. 
This 33 kV switchgear is rated at 1,000 MVA and is of 
the metalclad type with solenoid-operated switches. The 
larger power station auxiliaries are supplied at 3-3 kV and 
the smaller units at 380 kV. This supply is controlled by 
air-break switchgear, the 3-3 kV gear being situated in the 
turbine annexe at operating floor level and the 380 V gear 
in separate switch rooms at the rear of the boilers at operat- 
ing floor level. 

The main contractors were: —Turbo-alternators, Metro- 
politan-Vickers Electrical Export Co., Ltd.; boilers, Babcock 
& Wilcox, Ltd.; switchgear, A. Reyrolle & Co. (Rhodesia), 
Ltd.; transformers, Rice & Diethelm (Rhodesia), Ltd. 
(Ferranti, Ltd.), and Transformers (Watford), Ltd.; circulat- 
ing water pumps, W. H. Allen, Sons & Co., Ltd.; cables, 
Pirelli-General Cable Works, Ltd.; and dust extraction 
plant, Sturtevant Engineering Co., Ltd. The consulting 
engineers were Messrs. Merz & McLellan and Messrs. F. E. 
Kanthack & Partners. 





Atomie Power and Future Development 


AT an open meeting of the Chief Technical Assistants’ 
Association to be held in the Lancaster Room, Caxton Hall, 
London, at 6.30 p.m. on Thursday, sth February, Mr. A. R. 
Cooper, M.Eng., M.I.E.E., regional director, London, 
Eastern and South Eastern Region, Central Electricity 
Generating Board, will deliver an address on “ The Impact 
of the Atomic Power Station on Future Development.” 
Non-members of the Association are invited to attend. 
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Calder Hall Electrical Installation 


SECURITY OF SUPPLIES TO REACTORS 


In a paper, “ The Electrical Installation at Calder Hall 
Nuclear Power Station” prepared by N. J. Mackay and 
E. Hardwick and presented to the Utilisation Section of 
the Institution of Electrical Engineers on 15th January, 
the essential features of the installation were described 
with particular regard to the security of the supplies to 
the reactors. Because it is undesirable to subject a reactor 
to the thermal cycle incurred in tripping and consequent 
restarting, supply security is a paramount requirement 
and both the supply arrangement and equipment location 
must be selected to meet this condition. Power supplies 
and instrument systems must be designed to prevent 
spurious tripping, and loss of generation cannot be 
accepted as a reason for reactor supply failure. 

The normal supply at Calder Hall is guaranteed by 
duplicate station transformers backed up by generation 
from two turbo-alternator sets, each supplied by steam 
from a different reactor. Since the reactors are regarded 
as heat sources required to operate at a steady temperature 
and, if possible, steady heat output irrespective of varia- 
tions in the generated output, and because the Calder 
Hall reactors are primarily plutonium producers, adequate 
steam dumping facilities have been provided to maintain 
the full reactor output at any or no generated load. Two 
control systems, one for the reactor and one for the 
generated output, have therefore been provided. The 
supply to the reactor is required for control and cooling, 
and should the main supply fail completely an emergency 
supply provided by both battery and back-up diesel 
generators must be available for the removal of residual 
heat, for ventilation, for active fuel handling during dis- 
charge and for the instrument system. 

Since the reactor gas circulator motors constitute the 
major part of the station load it was decided that the main 
station switchboards should be situated at the reactors 
enabling the reactor to be regarded as a self-contained 
unit for both its normal and emergency supply. Parallel 
connections for the alternators and grid transformers have 
been used, entailing the use of larger capacity switchgear, 
and where duplicated supplies have been provided care 
has been taken to ensure adequate physical separation. 
A description of the electrical supplies at Calder Hall was 
given in a comprehensive article on the station in our 
issue of 19th October, 1956. 

It was concluded that the change-over of the main 
contrel from the “ A” to the “ B” station, and the grid 
system expansion to accommodate the Calder Hall “B” 
extension, has been greatly facilitated by the duplication 
of supplies. Subways round the reactor have permitted 
cable installation simultaneously with the erection of 
large items of reactor plant. The magnitude of the 
cabling problem should not be underestimated in future 
stations with combined electrical and reactor control 
rooms. 


DISCUSSION 


Mr. A. T. Crawford (Reyrolles) opened the discussion 
by suggesting that it would be helpful to have a detailed 
record of the actual operation of the electrical equipment 
at Calder Hall. Referring to the battery and to the pro- 


vision made for the insertion of series resistance as the 


voltage rose for the emergency lighting system, he said 
that this factor had also to be considered for the switch- 
gear; some arrangement must be provided by which the 
circuit-breakers were not subject to voltage variations of 
the magnitude of 210-330 V. 

Mr. J. E. Makin (John Thompson Nuclear Energy Co.) 
referred to the different line of approach which the 
designer of electrical installation for a civil station had 
to adopt. The A.E.A. stations were primarily plutonium 
producers, but in civil stations the reactor and heat 
exchangers were regarded as steam-raising plant, and 
separate control systems for the reactors and for genera- 
tion could not be used, since any load demands from the 
grid must be related right back to the reactors. 

For the gas circulators the main drive motor at Calder 
Hall was rated at 2,200 h.p., whilst for the later designs 
of civil station there were blowers of up to 8,000 h.p. 
Two civil stations would use variable-frequency alter- 
nators to supply groups of blowers and one had constant- 
speed induction motors with variable-speed hydraulic 
couplings. The Scottish station used d.c. machines with 
rectifier banks. 


Connection to the Supergrid 


Mr. E. W. Connon (C.E.G.B.) said that the introduction 
of a substantial block of generation in an area where there 
were no loads of any magnitude had had a considerable 
effect on the grid system. A conventional station in the 
area, opened only 18 months before Calder Hall, had been 
very limited in its subsequent use. The connection of 
both Calder Hall and Chapel Cross to the supergrid at a 
point near Carlisle had necessitated the construction of 
a 275 kV line from there to Penwortham, and the fact that 
these two stations had not been designed as an integral 
part of the supply system meant that the transmission 
arrangements had been unduly expensive. 

Mr. R. Ball (E.E.C.), commenting on the fact that the 
main station load at Calder Hall constituted about 17 per 
cent of the generated output, said that for the civil stations 
the comparable figure was 14 per cent, probably due to 
their larger size, and this compared with a figure of about 
7 per cent for conventional stations. Three criteria had 
been laid down for system design in a nuclear station. 
No two simultaneeus faults must endanger the reactor, 
at the time of any fault one of the pair of reactors might 
be shut down for maintenance—or, at Calder Hall, 
refuelling—and no reliance must be placed on electrical 
supplies external to the station. To what extent did the 
authors believe that their scheme met those conditions, 
bearing in mind that one of their diesel engines might 
be undergoing maintenance at the time of a fault? 

Mr. J. Tozer (Kennedy & Donkin) felt that one of the 
authors’ most difficult problems must have been lack of 
detailed information during the early stages of the pro- 
gramme. It was only when a full knowledge of the 
requirements of control and indication had been gained 
that a final assessment of the cable runs could be made. 

Mr. E. Anderson (Nuclear Power Plant Co.) said that 
for the emergency supply system the authors described 
a dic. system which was simple but clumsy. With a 
voltage variation of 210 to 330 V the motors were 
enormous. The group with which he was associated had 











1959 


said 
itch- 
| the 
is of 


Co.) 

the 
had 
ium 
heat 
and 
era- 

the 


Ider 
igns 


|ter- 
ant- 
ulic 
vith 


tion 
lere 
ible 


een 
| of 
at a 
. of 
hat 
zral 
ion 


the 
per 
ons 
' to 
out 
nad 
on. 
or, 
ght 
all, 
ical 
the 
ns, 


ght 
the 


ro- 
the 
ied 
de. 
iat 
ed 


-re 
ad 








ELECTRICAL REVIEW 23 JANUARY 1959 


tried to develop an a.c. system in which the drive of the 
a.c. motors was obtained through motor-alternator sets 
from the batteries, but found that they had transferred 
the problem from the motors to the motor-alternator sets. 
There was a difficult problem associated with the reversal 
of the current flowing through the motor-alternator set, 
and the sudden picking up of load. Further develop- 
ment, however, had overcome this difficulty and the 
system was now fairly satisfactory. 

Mr. D. J. E. Evans (Kennedy & Donkin), who had 
made a study of variable-speed drives for gas circulators, 
said that when considering commutator machines it was 
important to assess the brush life. It seemed reasonable 
to expect a brush life of six months for machines of a 
rating similar to those at Calder Hall, but if only three 
months was achieved in practice it would not be a cause 
for surprise. It was difficult to obtain actual measure- 
ments on brush life. Work was proceeding in the 
academic world on the fundamentals of commutation, but 
this must be correlated with experience in practice. 

Mr. G. C. Allingham, referring to the fact that no end- 
cell switching had been provided at Calder Hall owing 
to the size of the battery, recalled that fifty years ago 
large batteries had been used with automatically-con- 
trolled regulating switches. 

Mr. D. A. Dewison (C.E.G.B.) said that in 1952 the 
B.E.A. had been asked to co-operate in the initial design 
stage for the station now at Calder Hali, which it had at 


that time been intended to site adjacent to Harwell. An . 


auxiliary cooling circuit to prevent overheating, on a d.c. 
circuit fed from the battery, was proposed instead of the 
pony motors now used, and there was to have been only 
one reactor, with four heat exchangers, to supply steam 
to one 44 MW turbo-generator. The re-siting of the 
station alongside Windscale had obviously had a tremen- 
dous bearing on the design of the Calder Hall system. 

Mr. T. E. Houghton emphasised that brush life should 
always be given in hours per inch. He would consider 
4,000 hours/inch bad, 8,000 average and 10,000 first class, 
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but to get these lives it was necessary to shut down the 
machine periodically, every two or three months, in order 
that they could attend to the brush loadings and the 
commutators. 

Mr. J. C. Williams maintained that there was no real 
alternative for the guaranteed system to a d.c. system 
with a battery as the ultimate source of power if the 
highest degree of safety was required. A.c. systems had 
to be synchronised at some stage and could consequently 
suffer from instability. He asked whether any arrange- 
ments were envisaged for emergency control of the station 
should a nuclear hazard develop. 

Mr. R. D. Trotter, on the question of centralised or 
separate control rooms, said that the Calder Hall turbines 
were pressure-governed, and, if there was a fall in the 
system frequency of the grid system, the demand on 
the turbines would try to go up; the steam pressure of the 
reactor system would reflect this and behave in a manner 
which would remove the increased turbine load. The 
Calder Hall system, therefore, could make no contribution 
to the frequency stability of the grid system. This could 
not be tolerated for the civil stations. With an a.c. 
essential supply system it was possible to synchronise 
the diesel engines during normal operation of the station 
and fully load them by exporting a.c. power to the station 
auxiliary system. With a d.c. scheme this was not 
possible, so that the diesel sets could not be fully loaded 
to ascertain if they were contributing their full standby 
reliability. 

Mr. E. Hardwick, in the course of a comprehensive 
reply, said that Mr. Ball was right in thinking that at the 
time of a fault one diesel might be out for miantenance, 
but if the other failed to start there was still half-an-hour’s 
capacity in the battery, and in ‘that time it should be 
possible to get one of the two diesels back on the line. 
It was considered that no nuclear hazard such as had 
occurred at Windscale was likely to arise at Calder Hall, 
so that no consideration was being given to the building 
of an emergency control centre. 


BRITISH STANDARDS 


THE performance of manually-operated rotary air- 
break switches for domestic electric cookers operating on 
single-phase a.c. supplies not exceeding 250 V is 
covered in B.S. 3055 : 1958 (price 4s). Apart from per- 
formance requirements, the standard contains a 
suggested method for fixing the rotary switches to the 
switch panel of the cooker, and suggested dimensions for 
the switch spindle which will allow interchangeability of 
switch operating knobs. Switches which qualify to bear 
the number of this British Standard as one of the specified 
“ marks ” must conform to requirements for, among other 
qualities, mechanical efficiency and electrical soundness 
of terminals, contacts and insulation. An endurance test 
requires switches to withstand (under specified conditions 
of temperature, etc.) 100,000 spindle - revolutions. 
Suggested terminal markings are provided to encourage 
uniformity of treatment. 


Enamelled Copper Conductors 


With the publication of Part 2 (price 4s 6d), the scope 
of B.S. 1844, “ Enamelled Copper Conductors (Enamel 
with Vinyl Acetal Base), has been enlarged to include 
rectangular conductors in addition to round wire. The 
requirements and tests are similar to those for round 


wire in the current edition of B.S. 1844, which now 
becomes Part 1 of the standard. It has not been found 
possible to adopt standard sizes for rectangular con- 
ductors, but a schedule of preferred sizes is given in the 
new part of the standard, as in the recently published 
second part of B.S. 156, which is the parallel standard 
for conductors covered with oleo-resinous enamel. 


Desk-type Fans 


The desk-type fan whose performance is laid down 
in B.S. 380:1958 (price 6s) is the small high-speed 
propeller-type machine normally used for air circulation. 
It may be fixed or portable, the conditions of use normally 
determining the method of mounting and type of enclosure 
employed. Among the type tests, those made on a 
representative fan of each particular size and type, are 
those for air delivery, temperature rise—for which 
methods of measurement are specified—and service value. 
Routine tests to be made on each fan are those for high 
voltage—the application of 1,000 V under specified con- 
ditions—insulation resistance, and earthing continuity. 
Copies of these standards may be obtained from the 
British Standards Institution, Sales Branch, 2, Park Street, 
London, W.1. 
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Allowances on Old Electric 
Cookers 


A trade-in scheme under which £2 
or over is allowed on old electric 
cookers to anyone buying new ones, 
which has been operated on a trial 
basis in chosen localities in the north- 
west, has proved so successful that 
the North Western Electricity Board 
has extended it for a limited period to 
all parts of its Area. Well over a 
thousand cookers have already been 
handed in during the short time the 
pilot scheme has been running and 
more than 7,000 cookers were sold in 
November and December for cash and 
hire-purchase throughout the Area. 

Under the scheme the Board allows 
£2 on electric cookers connected 
before August, 1949, and on various 
other types of obsolete models. For 
consumers who have purchased their 
cookers since 1949 but now wish to 
have a more up-to-date model, 
possibly fully automatic, allowances of 
up to £8 or more are offered, 
depending on the age and condition 
of the cooker. The scheme is of 
double value to the public as it also 
sets free reconditioned electric cookers 
to meet the constant demand. 


Domestic Appliances in Demand 


Sales of domestic appliances by 
Area Electricity Boards were again 
exceptionally heavy in November, 
washing machines being in particular 
demand. Compared with the previous 


emergency use. The work of taking 
a high voltage supply to the lighthouse 
entailed several hundred yards of 
excavation in rock, for which com- 
pressors had to be employed. At the 
lighthouse the supply is stepped down 
first to normal voltage and then to 80 V 
to operate the light. At the same time 
the South Western Electricity Board 
has provided a supply to the coast- 
guard “look-out” on the cliff top, 
where electricity is now being used for 
heating and cooking. 


Football Ground Soil-warming 


Everton Football Club’s electrical 
turf-warming system at Goodison 
Park, Liverpool, installed by the 
Merseyside and North Wales Elec- 
tricity Board when the pitch was 
re-laid last spring, has proved itself a 
practical success. On roth January, 
while other soccer teams played on 
snow- and ice-bound pitches, Everton 
and Sunderland played their cup-tie on 
perfect, springy turf. 

When Everton re-laid their pitch, 
Manweb installed 32 miles of special 
soil-warming cables at .6in intervals, 
set 6in below the surface of the 
ground. The heating system is 
thermostatically controlled to operate 
when the ground and air temperatures 
approach freezing point. The total 
load of the installation is 750 kW; this 
can be operated in three sections of 
250 kW each and the three sections 
can work a sequential system which 


AREA BOARD'S SALES OF APPLIANCES 





Type of Appliance 


Total 

Cookers | 32,293 } 

Water Heaters 
Immersion 8,629 
Storage 4,970 
Wash Boilers 6,857 
Washing Machines 19,365 
Refrigerators 7,787 





| Sales in month ended 
| 30th November, 1958 


Sales in 12 months ended 
30th November, 1958 


% changeover | °, change over 
corresponding responding 
period of Total period of 
previous year Previous year 
+ S71 253,083 + 104 
+ 85 161,86! | + 55 
+ 452 47 872 + 154 
+ 1-0 80,853 + 13 
+ 225°5 92,403 + 28 
+ 2758 69,831 + 399 








month the number of these appliances 
sold jumped from 9,143 to 19,365. 
Consumers’ purchases of refrigerators, 
however, showed the greatest per- 
centage increase over the correspond- 
ing month of 1957. The accompanying 
return, issued by the Electricity Coun- 
cil, shows the sales of the main types 
of domestic appliances by Area Boards 
in November and for the eleven 
months ended 30th November. These, 
of course, represent only a part of the 
total sales throughout the country. 


Mains Supply to Lighthouse 


The lighthouse at Hartland Point, 
on the North Devon coast, is now 
operating by mains electricity, the 
generating plant being retained for 


will provide an even heating over the 
whole surface of the pitch in condi- 
tions of light frost, when full con- 
tinuous load is not necessary. The 
heating is available only in off-peak 
periods. 


Reducing Meter Reading Costs 


The South of Scotland Electricity 
Board plans to save about £20,000 a 
year by deleting one of the four 
quarterly meter readings every year 
and sending out for that quarter an 
estimated bill based on the amount of 
power used in the corresponding 
quarter of the previous year. The 
scheme, which will apply to all con- 
sumers in the Board’s area with the 
exception of large industrial and com- 


mercial users, will be put into opera- 
tion as early as possible. 

Mr. A. Kelso, manager of the 
Board’s Glasgow Area, who announced 
the plan on 12th January, said that 
although the scheme was being 
operated for the first time in Britain 
in the Board’s area, the practice was 
already in use in some Continental 
countries. It had been found, he said, 
that consumers’ bills followed a steady 
pattern from year to year, and hence 
estimating could be done with reason- 
able accuracy. The scheme had been 
experimented with successfully over 
a two-year period in parts of Edin- 
burgh, Falkirk and Kirkcaldy. Con- 
sumers in these areas had rarely 
refused to accept an estimated bill 
once they understood that any over- 
estimated or under-estimated reading 
would be automatically adjusted by 
the next reading. 

The system, said Mr. Kelso, would 
reduce meter reading costs by at least 
£10,000 a year. But with the goodwill 
of the consumers the saving could 
amount to as much as £20,000 a year. 


L.E.B. Progress 


The London Electricity Board has 
issued a folder in which statistics are 
given showing the progress which has 
been made over the past ten years. 
These show annual income, capital 
expenditure, progress in standardisa- 
tion of supplies, and changes in costs, 
prices and indices. There is also a 
map in colour showing the Board’s 
area of supply. 


Floor-Heated Maisonnettes 


Bradford Public Works Committee 
proposes to install floor heating in 
a four-storey block of twelve 
maisonnettes at Thorp Garth, Idle. 
Ald. R. C. Ruth, chairman of the 
Committee, said that the scheme was 
regarded as an experiment to test the 
advantages of the system. 


OVERSEAS 

Electrical Progress in Singapore 

A table published in the latest report 
of the city electrical engineer of Singa- 
pore (Mr. Z. K. Fiuczek, M.Sc.(Eng.), 
A.M.LE.E.) shows the rapid pace of 
electrical development in the city since 
the end of the war-time occupation. 
Thus in the space of ten years sales 
of electricity rose to nearly six times 
the 1946 figure of 63-8 million kWh 
and in 1957 there was a further 
expansion of 16 per cent to 438-4 
million kWh. During recent years the 
increase in revenue from domestic 
power supplies has béen greater than 
from any other source, mainly because 
of the large number of hired cookers 
installed, but at the beginning of 1957 
the City Council suspended all further 
purchases of appliances for hire. The 
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report shows that at 31st December, 
1957, there were 24,284 cookers on 
hire as compared with 21,891 in 1956 
and 14,195 in 1955, while correspond- 
ing figures for other hired appliances 
were as follows:—Water heaters: 9,958 


(8,352 and 5,914). Fans: 51,269 
(46,554 and 39,009). Motors: 24,284 
(21,891 and 14,195). 

At the end of the year consumers 
numbered 78,845, a net increase of 
3,857. This was lower than in the 
previous year, fewer new dwellings 
having been completed by the Singa- 


The Australian Atomic 
Energy Commission’s 
nuclear research 
reactor at Lucas 
Heights, 30 miles 
south of Sydney, New 
South Wales. The 
reactor, the first to 
be established in 
Australia, is housed 
in a steel shell 7Oft 
high and 7Oft in dia- 
meter. Known as 
HIFAR (High Flux 
Australian Reactor), it 
is of the heavy water 
type and is modelled 
on the British DIDO 
reactor at Harwell 


pore Improvement Trust. In the 
public lighting section 1,200 additional 
street lamps were installed, making 
over 10,000 since 1946. 

No new generating plant was com- 
missioned during 1957 but towards the 
end of the year preparations were 
made for the dismantling of the 
generators and boilers at the St. James’ 
station in readiness for the installation 
of “free piston” gas turbine generat- 
ing plant. The total capacity of the 
new plant will be 36 MW and the 
installation will, it is believed, be 





SUPPLY TRENDS IN | 


THE Ministry of Power’s December 
statement of electricity generated by 
public supply authorities shows that 
last year the total production was 
98,500 million kWh against 90,971 
million in 1957, an increase of 8-4 per 
cent. With only a moderate rise, 
therefore, an annual rate of 100,000 
million kWh should be reached this 
year. 


TABLE |.—FIVE YEAR COMPARISON 





Elec. | Installed 


Generated, %, Capacityat| Net 

Year Million Inc. | 3ist Dec. Inc. 
kWh | Mw | MW 

1954 72,896 113 | 20,567 1,398 
1955 80,151 10-0 22,489 1,922 
1956 87,158 87 | 24,615 2,126 
1957 90,971 44 26,611 1,996 
1958 98,500 83 | 28,010 1,399 








As will be seen from Table 1, the 
percentage improvement last year was 
well above that for 1957, the early 
months of which were unusually mild. 
In contrast, conditions were colder 
than average in the first quarter of 
last year, with a consequent effect on 
the heating load, and in March an 
increase of no less than 21 per cent 
in electricity output was recorded. 
Although this was exceptional, the rate 
remained high in each month through- 
out the first half of the year, apart 
from May. Later the expansion 
slackened under the influence of the 
reduced level of industrial activity. 
Evidence of this was seen in the sales 
figures of the Electricity Boards in 
England and Wales for the first eleven 
months of the year, which showed an 
increase of 11-2 per cent in the case of 


TABLE 2.-ELECTRICITY GENERATED AND CAPACITY OF PLANT INSTALLED 





| 


Total for corres. 12 months of 1957 45, re 855 
Inc. or dec., per cent 06 


| 





Fuel consumed Electricity generated Million In- 
Thousand tons Million kWh kWh | stalled 
a — —— ——— sent capacity 
Cok | | out = (m.c.r.) 
Coal and Oi {Steam | Water | Total | | MW 
Breeze | power } 
Central Electricity G.B. 4,134 94 355°7 | 9, 263 | 8 9,279 | 8,738 | 25,369 
North of Scotland H.E.B. 34 - 17 57 | 153 218 | 215 | 
South of Scotland E.B. 346 5 07 65! 3! 682 647 1,658 
Total for December, 1958 | 4,514 9 358°! 9,971 | 192 \*10,179 | 9,600 | 28,010 
Corres. total for December, 1957 | 4 - 83 1164 9,192 | 233 | 9,443 | 8,893 | 26,61! 
| tne. or * dec., per cent | | +184 |+2076 | +85 -172| +78 | +79 +53 
Total to “date (12. months), 1958 45, 300 1,006 ‘\2, 562° ry 196, 246 2,102 | 98,500 | 92,69! 
| 591-1 | 88,729 


+17°6 |+333°6 | +8's 








| 2097 |90:971 | 85,500 | 
| 





* The total figure includes generation by other methods amounting to 16 million kWh. 


173 


the largest of its kind. The first 
machine is scheduled for operation by 
the end of June next. (The placing 
of an order for two 3 MW piston gas 
turbo-generator sets with the National 
Free Piston Power, Ltd., is reported 
on page 164.) 

At Pasir Panjang station 496-8 
million kWh was generated at an 
average gross thermal efficiency of 
26-61 per cent, an improvement of 
0-09 per cent. Although this resulted 
in a small but welcome saving, a 30 
per cent increase in fuel oil costs 
made it necessary to raise tariffs—the 
first increase since 1949. 


Electricity Charges in Rhodesia 


It is reported from Southern 
Rhodesia that the Electricity Supply 
Commission has applied to the Elec- 
tricity Council for permission to 
increase its charges to meet rising 
costs. 

The Salisbury correspondent of the 
Manchester Guardian says that the 
mining industry is protesting strongly 
against the new charges and is investi- 
gating the possibility of establishing its 
own generating plants. The secretary 
of the Associated Mineworkers’ Union 
of Rhodesia has expressed fears that 
many workers will be dismissed if the 
new charges come into operation. 
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Boards with mainly non-industrial 
areas compared with the 6-7 per cent 
of those covering mainly industrial 
areas, a reversal of the 1957 trend. 

Details of fuel consumption given in 
Table 2 show a further large increase 
in the use of oil, consumption of 
which rose from 591,000 tons to 
2,562,000 tons while the amount of 
coal burned in power stations declined 
from 45-6 million to 45-3 million tons. 
There was a small increase in hydro- 
electric output at 2,102 million kWh. 
At the end of the year the total capacity 
of plant installed in public supply 
stations was 28,010 MW, an increase 
of 1,399 MW. Less electricity was 
generated by industry last year (see 
Table 3), the principal decline being 
in the textiles, leather and clothing 
section. 


TABLE 3..-GENERATION BY INDUSTRY* 





52 weeks ended Per- 
- ——— | cent- 


| 
Industry | yeaa 28/12/57) age 
lion kWh a change 
Chemicalst “| “3,327 | 3,325 | + OF 
Iron and steel 2,394) 2319) 4 3 
Engineering | 1,269 | 1,269) — oO 
Textiles, leather and 
clothing 559 | 642 | — 129 





Food, drink and nd | | 


tobacco 308| 371 | + 46 
Paper | 2,122 | 2,172) — 23 
Other industries | 364 | 394| — 7:7 

Total. .. | 10,423 | 10,492 | — 07 | 











* Excluding railways, transport undertakings, coal 
mines, gas works and petroleum refineries. 
+ Includes Calder Hall. 








A NEW type of post top lantern con- 
ceived by the Birmingham Public 
Works Department under the direction 
of Sir Herbert J. Manzoni, city engi- 
neer and surveyor, will give the city’s 
new inner ring road a high intensity 
of illumination. The new ring road, 
the first section of which is nearly 
completed, will eventually consist of 
33 miles of dual carriageway roads. 
Generally the road will be r1oft wide 
with two carriageways, each 38ft wide, 
and two 15ft wide footpaths. 

The road is to be lit to a standard 
comparable with the city’s main 
shopping centre where the light in the 
lower hemisphere of the lanterns is 
about 30,000 lumens per rooft of road- 
way. Columns are to be erected on 
the outer kerbs only in pairs exactly 
opposite each other at intervals of 
rooft. The desired standard of light- 
ing under these conditions could only 
be reached by a unit with a very high 
light output. Many forms of high 
intensity lighting both in Britain and 
on the Continent were considered 
before it was decided to develop a new 
type post top unit housing three 400 W 
colour corrected mercury lamps. The 
Lighting Division of the G.E.C. 
co-operated in developing a prototype 
and an order for roo lanterns for the 
first length of the ring road, from 
Hurst Street to the Market Hall, has 
already been placed with the company. 

Mounted on slender steel poles, 30ft 





Right : 


Lantern illuminated at night while 
being tested at the G.E.C. Witton Works 
and (above) with dished bowl lowered to 
its full extremity, allowing easy access 
for cleaning and lamp replacement 


high, the lanterns are 4ft 6in in 
diameter, about 18in deep and com- 
prise a domed canopy and dished 
translucent “Perspex” bowl. The 
light output from the lanterns will be 
approximately 36,500 lumens. Access 
to the three lamps for cleaning and 
lamp replacement is simple. The bowl 
can be released and easily pulled down 
to the extent of 18in where it is held 
by counterbalancing weights. 

The columns have special long bases 
to accommodate three sets of control 
gear and time switches. Many of the 
columns will be erected on viaducts 


ELECTRICAL REVIEW 23 JANUARY 1959 


Birmingham Ring Road Lighting 





and in parapet walls adjacent to sub- 
way entrances, the construction of 
which precludes the installation of 
columns with normal roots. For such 
positions special bases have been 
designed to fit in with the structural 
work. 


CATALOGUES AND LISTS 


CABLES. — Two pamphlets covering 
screened connecting wires and microphone 
cables, and polythene and p.v.c. insulated and 
sheathed flexibles and cables.—Saxonia 
Electrical Wire Co., Ltd., Roan Works, Green- 
wich, London, S.E.10. 


COMMUNICATION SYSTEMS.—Illus- 
trated folder dealing with intercommunication 
equipment, sound broadcasting systems and 
time control equipment for industry, hospitals 
or other special purposes.—Hadley Telephone 
& Sound Systems, Ltd., Cape Hill, Smeth- 
wick, Staffs. 

12-page booklet (SP73) dealing with all 
travelling wave tube communication systems. 
—Marconi’s Wireless Telegraph Co., Ltd., 
Marconi House, Chelmsford. 


COMPRESSORS.—Series of leaflets des- 
cribing five new accessories designed for use 
with the company’s “Mini” compressor. 
The accessories comprise a sparking plug 
cleaner, an air gas brazing torch, an air blast 
gun, a “ Foggitt ” atomiser and an artists’ air 
brush unit.—Gennar Engineering, Ltd., 99, 
Old Street, London, E.C.1. 


COMPUTERS, — 40-page catalogue 
(DC.36) dealing with computers, data-pro- 
cessing systems, auxiliary equipment and 
services, together with booklets on a process 
control transistor computer and the “ Pegasus 
2” equipment.—Ferranti, Ltd., West Gorton, 
Manchester, 12. 
leaflet 

self- 


LAWNMOWERS, — Illustrated 
describing 


the company’s range of 


propelled electric lawnmowers.—H. C. Webb 
= Ltd., Tame Road, Witton, Birming- 
am, 6. 


LIGHTING FITTINGS.—25-page illus- 
trated catalogue giving particulars of com- 
mercial and display lighting equipment.— 
Crompton Parkinson, Ltd., Crompton House, 
Aldwych, London, W.C.2. 


MOTORS.—24-page catalogue giving par- 
ticulars, dimensions and illustrations of the 
company’s range of fractional horsepower 
motors and geared units.—Parvalux, Ltd., 
Parkstone, Poole, Dorset. 


NEON SIGNS.—Catalogue illustrating and 
describing typical neon sign installations 
carried out by the company.—Modern Electric 
Installations, Ltd., 66/68, Brewery Road, 
London, N.7. 


SPACE HEATING.—Leafiet illustrating 
and describing the “Sunglow” infra-red 
space heaters.—G.B.M. (Electrical) Birming- 
ham, 439-443, Moseley Road, Birming- 
ham, 12. 

Leaflet giving particulars of the company’s 
high temperature radiant panel heater.— 
Tyrad Electric, Ltd., Imperial Court, Basil 
Street, Knightsbridge, London, S.W.3. 


SPRINGS.— Illustrated leaflet and two pre- 
liminary design brochures giving particulars of 
the “Tensator” constant force spring 
designed for industrial applications, includ- 
ing such uses as commutator brush springs.— 
Tensator, Ltd., Acton Lane, London, N.W.10. 


SWITCHGEAR. — Brochure _iliustrating 
examples of knife switches and other switch 
and fusegear in the company’s range and a 
leaflet on pilot lampholders.—James Ferguson 
& Munro, Ltd., Stepps, Glasgow, E.3. 


TELEPHONES.—Folder illustrating in 
colour the company’s range of private auto- 
matic exchange coloured desk telephones.— 
Telephone Rentals, Ltd., 197, Knightsbridge, 
London, S.W.7. 

TEST EQUIPMENT. —Third edition of 
the company’s bound catalogue (C/TT-r1) 
dealing with transmission testing apparatus, 
together with two leaflets describing other 
equipment handled by their Transmission 
Division.—Standard Telephones & Cables, 
Ltd., North Woolwich, London, E.16. 


TOOLS. —Leaflet describing the “ Drill- 
form” shaping drill designed for use in any 
fin electric drill for the rapid production of 
slots, recesses and irregular shapes, etc., in 
wood, plastics, plywood and fibrewood.— 
Selecta Power Tools, Ltd., Hampton Road 
West, Hanworth, Feltham, Middlesex. 

WELDING EQUIPMENT. —67-page cata- 
logue dealing with welding equipment, includ- 
ing electric arc and resistance welding plant.— 
D. S. Baddeley Engineering Co., Ltd., 43-45, 
York Street, Glasgow, C.2. 


WIRING ACCESSORIES. — Illustrated 
leaflet (248) dealing with a new range of 
round-pin switchsocket outlets introduced by 
the company.—M.K. Electric, Ltd., Wakefield 
Street, London, N.18. 
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1.E.E. LONDON MEETINGS 


Arrangements for the Second Half of the 1958-59 Session 


THE programme of London meetings of the Institution of Electrical Engineers 
for the second half of the current session, in addition to the list of meetings given 
below, includes a number of other events of particular interest, as well as several 
social functions, and we would specially draw the attention of members to the 


following :— 


The Faraday Lecture on “ Automation,’ by Dr. H. A. Thomas (at the 
Festival Hall), on 26th January; the Convention on Long-Distance Transmission 
by Wave-guide, arranged by the Radio and Telecommunication Section, on 
29th and 30th January; the specialist discussion meetings of the Measurement 
and Control Section on New Digital-Computer Techniques, on 16th and 17th 
February; the Convention on Stereophonic Sound Recording, Reproduction 
and Broadcasting, arranged by the Radio and Telecommunication Section, on 
1gth and 20th March; the Convention (in conjunction with the British Nuclear 
Energy Conference) on Thermonuclear Processes, on 29th and 30th April; the 
annual general meeting of the Institution on 14th May; and the International 
Convention on Transistors and Associated Semiconductor Devices, arranged by 
the Radio and Telecommunication Section (at Earls Court), from 21st to 27th 


May. 


Social events include a joint dinner-dance of the Radio and Measurements 
Sections at the Café Royal, on roth February; the annual dinner of the 
Institution at Grosvenor House on 26th February; the Supply Section dianer- 
dance at the Connaught Rooms, on 11th March; a visit by the Utilisation Section 
to Bournemouth from Ist to 3rd May; the Institution summer meeting in the 
North Midland Centre, from 15th to 19th June; and the Supply Section visit 


to Dublin, from roth to 13th September. 


ORDINARY MEETINGS 


sth February: “ Turbo-Generator Perform- 
ance under Exceptional Operating Con- 
ditions,” by T. H. Mason, Dr. P. D. Aylett 
and F. H. Birch. 

sth March: “The Reliability and Life of 
Impregnated Paper Capacitors,” by J. P. Pitts. 

2nd April: Discussion on “Women in 
Engineering,” opened by Sir Willis Jackson. 

23rd April: The Fiftieth Kelvin Lecture, 
“The Geophysical Year 1957-58,” by Sir 
David Brunt. 


INFORMAL MEETINGS 


gth February: Discussion on “ Dissemina- 
tion and Assimilation of Technical Literature 
—A Growing Problem,” opened by J. K. 
Webb. 

gth March: Discussion on “ Need British 
Standards be Modified to Obtain Trade 
Abroad? ”, opened by T: M. H. Stubbs. 

6th April: Discussion on “ Co-operation 
between the Electricity and Gas Industries,” 
opened by F. C. Smith. 


EDUCATION DISCUSSION CIRCLE 


13th February: Discussion on “Some 
Reasons for Failure in the Part III Examina- 
tion,” opened by Professor M. G. Say. 

toth March: Discussion on “ The Laplace 
Transform—A Tool for the Electrical i- 
neer,” opened by A. C. Sim. 

13th April: Discussion on “ The Function 
and Content of an Electric Theory Course,” 
opened by F. E. Rogers. 


11th May: Discussion on “Trends in the. 


Teaching of Electric Machine Theory in the 
United States,” opened by P. L. Alger. 


RADIO AND TELECOMMUNICATION 
SECTION 


18th February: “ Ultrasonic Iconoscopes,” 
by C. N. Smyth and J. Sayers. 

23rd February: “ A Simple Investigation of 
the Cross-Modulation Distortion arising from 
the Pulling Effect in a Frequency-Modulated 
Klystron,” by D. Gijessing; “ Theory and 
Behaviour of Helix Structures for a High- 
Power Pulsed Travelling-Wave Tube,” by 
G. W. Buckley and J. Gunson; “A Multi- 
Cavity Klystron with Double-Tuned Output 
Circuit,” by H. J. Curnow and L. E. S. 


Mathias; and “A Method for the Measure- 
ment of Very High Q-Factors of Electro- 
magnetic Resonators,” by F. H. James. 

18th March: “New Amplifying Tech- 
niques,” by C. W. Oatley. 

23rd March: (Two meetings), “ High- 
Quality Microphones,” by M. L. Gayford; 
and “Effects of Argon Content on the 
Characteristics of Neon-Argon Glow-Dis- 
charge Reference Tubes,” by Dr. F. A. Benson 
and P. M. Chalmers. 

8th April: “ The New Post Office 700-Type 
Telephone,” by F. E. Williams and F. C. 
Carter; and “ The Design of an Automatic 
Sensitivity Control for a New Subscriber’s 
Telephone Set—The British Post Office 700- 
Type Telephone,” by F. E. Williams and F. A. 
Wilson. 

17th April: “ Engineering Aspects of Com- 
mercial Television Programme Presentation,” 
by T. C. MacNamara and B. Marsden. 

27th April: “ The Field Strengths Required 
for the Reception of Television in Bands I, 
III, IV and V,” by G. F. Swann. 

13th May: “ The Application of Statistical 
Techniques to the Electronic Valve Industry,” 
by E. G. Rowe. 


MEASUREMENT AND CONTROL 
SECTION 


3rd February: “Examples of Geo-electric 
Surveys,” by Professor L. S. Palmer. 

3rd March: “ The Influence of Consumers’ 
Load/Consumption Characteristics on Meter- 
ing Practice,” by L. B. S. Golds. 

17th March: “Electrical Uses of Atomic 
Spin,” by G. Phillips. 

7th April: “ An Electron Trajectory Tracer 
for use with the Resistance Network 
Analogue,” by M. E. Haine and J. Vine. 

21st April: Discussion on “ The Problem of 
Maintenance of Electronic Equipment in the 
Process Industries.” 

sth May: “ Propagation of Electrical Signals 
along Nerve Fibres,” by Professor A. L. 
Hodgkin. 


SUPPLY SECTION 


28th January: “The Design of Electro- 
Mechanical Auxiliaries Directly Associated 
with Power-Producing Reactors,” by A. E. 
Harwood, P. Scott and B. H. Stonehouse. (In 


conjunction with the British Nuclear Energy 
Conference.) 

25th February: “Development of High- 
Voltage Ajir-Break Circuit-Breakers with 
Insulated-Steel-Plate Arc Chutes,” by F. S. 
Fay, J. A. Thomas, D. Legg and J. S. Morton. 

25th March: “ The Selection of Insulation 
Levels and Tests for High-Voltage Trans- 
formers,” by G. B. Harper. 

22nd April: “ Electrical Supplies to Power 
Station Auxiliaries,” by D. A. Dewison. 

2oth May: “ The World Bank—what it is 
and what it does,” by P. J. Squire. 


UTILISATION SECTION 

12th February: “ Discrimination between 
H.R.C. Fuses,” by E. Jacks. 

12th March: “ Coal Mining and Electricity,” 
by A, P. Foster; “ Electric Drives in the Paper 
Industry,” by P. D. House; and “ Standard- 
isation and Simplification of Switchgear,” by 
M., J. L. Willison. (Joint meeting with the 
London Graduate and Student Section.) 

16th April: “ An Electromagnetic, Variable- 
Ratio, Torque Convertor,” by Dr. D. O. 
Bishop and Dr. G. S. Brosan. 

7th May: “ Lighting and Architecture,” by 
J. M. Waldram. 


MEDICAL ELECTRONICS DISCUSSION 
GROUP 


6th February: Discussion on “ Problems of 
Storing Transient Phenomena for Subsequent 
Analysis,” opened by Dr. P. Bauwens and P. 
Styles. 

Meetings have also been arranged for 6th 
March, toth April and 8th May, but the 
subjects have not yet been announced. 


JOINT MEETINGS 

Radio and Telecommunication Section and 
Measurement and Control Section. 20th 
February: “The Measurement of Errors in 
Data Transmission for the Design of Detect- 
ing and Correcting Equipment,” by V. J 
Terry and E. P. G. Wright. 

Institution of Electrical Engineers end 
Institutions of Civil and of Mechanical Engi- 
neers. 20th March: Fifth Graham Clark 
Lecture, by Sir Arnold Plant. 





New E.D.A. Newsletter 


A new quarterly illustrated four- 
page newsletter with the title 
“Electrified Production” has been 
prepared by the Electrical Develop- 
ment Association, and is intended for 
distribution by the Electricity Boards 
to selected industrial consumers in 
their areas. The first issue is prefaced 
by a message from Lord Chandos, 
immediate past-president of the 
E.D.A., in which he says that there is 
no other publication in this country 
devoted solely to industrial electrifica- 
tion. ‘The newsletter does not aspire 
to fill the gap completely but, within 
its bounds, it hopes at least to suggest 
new, electrical, solutions to produc- 
tion problems. 

The newsletter also contains several 
brief notes on specific applications of 
electricity to industry, and an account 
of the electrification of a Stoke-on- 
Trent pottery. Copies of the news- 
letter can be obtained from Electricity 
Boards, or direct from E.D.A., 2, 
Savoy Hill, London, W.C.z. 





176 


ELECTRICAL REVIEW 23 JANUARY 1959 


NEW ELECTRICAL EQUIPMENT 





Corrosion-Resistant Fitting 

An industrial fluorescent lighting 
fitting, claimed to be resistant to most 
corrosive fumes and vapours likely to 
be experienced in many industries, has 
been developed by FALK, STADELMANN 
& Co., Lrp., 91, Farringdon Road, 





Falks corrosion-resistant fluorescent fitting 


London, E.C.4. The fitting is of 
robust construction, the channel being 
of 16-gauge perforated sheet steel, 
completely coated with polythene. 
This channel houses the “ Quick- 
Start” control gear which is also 
specially protected. The closed ended 
reflector is of “ Perspex” and this is 
attached to the body by nylon nuts 
and bolts. The mains connection is 
provided by a rubber shrouded plug 
and socket on the outside of the 
channel, and all leads are rubber 
insulated, p.v.c. sheathed. The lamp- 
holders are also rubber shrouded and 
the lamp clips are of polythene coated 
metal. Two in diameter holes, at 
24in centres, are provided for suspen- 
sion purposes and two polythene 
coated hooks complete with locking 
nuts are supplied with each fitting. 
Terylene cord is a suggested means of 
suspension. The fittings are designed 
to accommodate single or twin sft 
80 W lamps. 


Soldering Iron 


The “ Solderway ” electric soldering 
iron is the latest item to be offered by 
Metway ELECTRICAL INDUSTRIES, LTD., 
Canning Street, Brighton, 7. The 
loading of the iron is 100 W and it is 
available in the 200/220 and 222/250 
voltage ranges. The iron, list 
No. DA.218, is priced at £1 1s 8d. 


Floor Maintenance Machine 


The Floor Maintenance Division of 
the GraviTy FEED SLICING MACHINE 
Co., Ltp., 61-63, St. John Street, 
London, E.C.1, are the sole U.K. 
distributors of the new “ Turmix” 
industrial floor maintenance machine. 
It is designed for single-handed opera- 
tion and is claimed to be capable of 
sanding, scurfing, scrubbing, waxing 
and polishing. Unlike circular or 


cylindrical brush cleaners, the “ Tur- 
mix” utilises a slender rectangular 
element or brush which moves in an 
elliptical rotation at a speed of 3,000 


r.p.m. The use of rectangular shaped 
brushes enables the machine to clean 
right up to a wall or into corners. 
There are two models, the Mark I for 
large areas and the Mark II. The 
respective weights are 75 lb and 35 lb 
and they are powered by } hp. 





“ Turmix”’ all-purpose floor 
maintenance machine 


and }h.p. motors. The prices, which 
include all attachments, are {£90 and 
£55. 


Precision Direction Gyroscopes 


The development of air routes 
across the extreme northern latitudes 
of the world has created a demand for 
highly accurate gyroscopes having a 
minimum known precession rate under 
all flight conditions. 

A totally enclosed electrically driven 
gyroscope running at high speeds in a 
temperature controlled dry gas such 
as hydrogen has been developed, 
having a maximum random drift rate 
less than three degrees an hour under 





The complete gimbal assembly showing on 

the left the outer gimbal torque motor 

windings, and a six-way slipring on the 
right 


typical flight conditions. An example 
of this type of gyroscope is the PDG.1 
manufactured by KELVIN HUGHES, 
Ltp., Basingstoke, part of the Smiths 
Aviation Division. 

These new direction gyroscopes 
erect to their case and not, as before, 
to the horizontal, resulting in the 
complete assembly tending to tilt with 
the case as the aircraft banks. In 
earth erecting gyroscopes, the axis of 


the gyro-wheel tends to remain 
horizontal at all times. Case erecting 
gyroscopes are not liable to un- 


predictable drift rates caused by the 
torque applied to the gyro-wheel as a 
result of “g” initiated signals from, 
for example, mercury switches, and 
“g” sensing devices are therefore 


eliminated. Associated with each 
precision gyroscope is a competi sator 
unit scaled in degrees per hour, which 
enables a combined correction for 
earth’s rotation and gyroscope drift to 
be applied in one setting. 


Turbine Condenser Protection 


Anodes made from platinised 
titanium, for protection of condenser 
water boxes and internal protection of 
pipelines, have been introduced by 
MetaL & PIPELINE ENDURANCE, LTD., 
Artillery Mansions, Victoria Street, 
London, S.W.1. In the case of the 
condenser water boxes, one anode is 
installed in each pass and fed from a 
rectifier through a control unit. For 
the internal protection of pipelines, 
the anodes are installed at intervals, 
depending upon the pipe diameter. 
Full protection can be given to all sizes 
of pipeline ranging from 12in diameter 
minimum with water velocity up to 
10 ft/sec. 


Multimeters 


Two multi-range instruments have 
been announced by TayLor ELEc- 
TRICAL INSTRUMENTS, LTD., Montrose 
Avenue, Slough, Bucks. The model 
100A multimeter, which has a sensi- 
tivity of 100,000 ohms/volt, enables 
currents from o-2 A to 10 A d.c. and 
resistances up to 200 M® to be 
measured. Mechanical overload pro- 
tection is incorporated effective on 
all ranges including those measuring 
resistance. The model 127A is a 








Taylor Electrical Instruments model 100A 
multimeter 


pocket-sized multimeter with a 
sensitivity of 20,000 ohms/volt and 
resistance ranges up to 20 M2. 


Cooker Control Units 


A new series of electric cooker 
control units, in flush or surface 
patterns, is announced by SIEMENS 
Epison Swan, Ltp., 155, Charing 
Cross Road, London, W.C.2. The 
units are available with either 13 or 
15 A socket outlets, a.c. only, and will 
be known as the “ Cambridge ” range. 
Their official rating is 30 A but they 
can take up to 45 A continuously on 
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Siemens 15 A ‘ Cambridge” 
surface type cooker control unit 


the cooker circuit in addition to 
supplying the socket outlet. 

The housings are of zinc-coated 
steel, finished in cream stoved enamel, 
all insulating materials are anti-track- 
ing, and all steel parts are rust-proofed. 
The fitting of the control units is a 
simple matter and the provision of a 
means of angular and height adjust- 
ment prevents the chassis of the 
surface unit from being mounted out 
of alignment. The box has five rin 
knock-outs and all terminals will 
accommodate cables up to 7/-064in. 
The prices, inclusive of plugs, are:— 
£1 8s (13 A) and £1 11s 8d (15 A). 
Pilot light models are available for an 
extra 10s. 


Fluorescent Fittings 


A new competitively priced range of 
fluorescent lighting fittings, suitable 
for industrial and commercial applica- 
tions, is now available from CROMPTON 
PARKINSON, Ltp., Crompton House, 
Aldwych, London, W.C.2. It is 
known as the “ Pacemaker ” range and 
its basic element consists of single or 
twin lamp strips for either 4ft or sft 
bi-pin cap tubes. Fixing is by means 
of a pressed steel plate with provision 
for fixing to a ceiling and/or pendant 
from tube or chain at various centres. 
The channel containing an enclosed 
tapped choke and a. pf. capacitor 
is hung on one side of the plate for 
wiring and then firmly screwed into 
the working position. For industrial 
applications, an enamelled _rust- 
proofed steel open top reflector can 
be added to both. 

The commercial fittings take two 
main forms, with three diffusing 
elements for either. The first consists 
of a white enamelled frame with 
tapered sides, the second having a 
frame with “diabolo” shaped sides. 
The frames are available in 5ft 80 W 
and 4ft 40 W sizes. White opal plastic 


Single and twin lamp versions of the Crompton “* Pacemaker’ 
industrial fluorescent fittings 


dishes, crystal patterned glass, or 
plastic louvres are supplied with the 
frames as complete assemblies, and 
with the necessary attachments for 
making any one of the “ Pacemaker ” 
strips into the appropriate commercial 
fitting. 

List prices for the basic battens, 
complete with high pf. gear, range 
from £3 16s (single lamp 40 W) and 
£4 6s (single lamp 80 W) to £7 2s 
(twin lamp 40 W) and £7 16s (twin 
lamp 80 W). The 4ft open top reflec- 
tors are 22s extra and sft reflectors 
30s extra. Purchase tax is chargeable 
on the commercial designs. 


Nickel Plating Plant 


Small engineering firms and model 
engineers may be interested in the 
“Victrix ” nickel plating plant avail- 
able from LestizE Dixon & Co., LTD., 
214, Queenstown Road, Battersea, 
London, S.W.8. It is designed to 
produce work to full commercial 
standards and is completely safe in 
use, operating from a small battery; 
a U2 type-cell is claimed to give fifteen 
hours’ continuous plating. 


Leslie Dixon * Victrix ”’ nickel plating plant 





177 


The plant will plate on steel, brass, 
copper and most other metals except 
aluminium, zinc and lead. Plastics, 
too, can be dealt with, given the correct 
prior treatment. At one loading the 
plant will plate work up to about 
50 sq in of surface area. The nickel 
deposit is ductile, bright on a good 
surface and mirror bright on a 
polished surface. 

The complete equipment consists of 
a plastic tank measuring roin by 8in 
by sin deep; nickel anodes (99-9 per 
cent pure), work and anode rods, 
wooden support frames, connecting 
cables, nickel solution mixture, clean- 
ing chemicals, copper wire and battery. 
The price of £4 10s includes an 
instruction manual. 


Miniature Switch 


A single pole miniature line cord 
switch for use with small desk 
fans, table lamps, lighting fittings 
and similar applications, has 
been announced by ARCOLECTRIC 
(SwitcHEs), Lrtp., Central Avenue, 
West Molesey, Surrey. Rated at1 A 
250 V a.c. or 0-25 A 250 V d.c., the 
switches, which are enclosed in a 
small plastic moulding, have a clear 
on/off indication and a cord gripping 
facility. Small quantities of the 
switch, Cat. No. S952, are available 
from stock and the list price is 2s each. 


Electric Cookers 


It is announced by the ENGLIsH 
ELEctric Co., Ltp., Queen’s House, 
Kingsway, London, W.C.2, that the 
standard specification of their electric 
cookers, models 2030 and 2031, has 
been modified. Both cookers are now 
supplied with 8in and 6}in “ Veeline ” 
radiant hotplates controlled by 
“ Simmerstats.” In addition, an inner 
glass door, as well as an interior oven 
light, are supplied as standard fittings 
to the automatic time controlled model 
(2031). The prices have been revised 
and the cookers now cost £51 9s 
(2031) and £40 19s (2030). 


The modified model 2031 English Electric 
cooker 
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Financial Section 





STOCKS and 
SHARES 


GILT-EDGED stocks have con- 
solidated their recent advance and 
have again been holding their own in 
competition with the industrial markets 
of the Stock Exchange. A factor in 
the gilt-edged revival has been no 
doubt the narrowing of the difference 
between the yields available in the 
two markets. Leading industrials are 
calculated to be giving an average 
return no higher than the yield of 
just under 5} per cent available from 
War Loan at its present price. As can 
be seen from the accompanying share 
lists, a large number of the most 
popular industrials offer a good deal 
less than that, on the basis of the 
dividends last paid. Firmness in 
Government securities provided a good 
background for first dealings in the 
new English Electric 5} per cent 
debenture stock. Applications for this 
£6 million issue exceeded £100 million, 
and allotments were consequently on 
a heavily reduced scale. 


Higher Prices 

Although the general trend has again 
shown a good deal of uncertainty, 
price changes in industrials have pro- 
duced some notably strong points here 
and there. Outstanding has been the 
continued strength of British Tabulat- 
ing Machine shares. They reached 
66s 3d, having added 3s 9d to the 
previous week’s advance of Is 9d, 
following the publication of details 
for the merger with Powers-Samas. 
Brook Motors also maintained their 
upward course, to 50s, and Automatic 
Telephone again came into favour, 
rising 5s to 82s 6d. B.E.T. “A,” 
at 37s 6d, and Rediffusion, at 35s, 
reflected satisfaction with the 40 per 
cent interim dividend declared by 
Associated Television, in which both 
companies are substantially interested. 
Decca were firm in advance of the 
final dividend declaration, and Murex 
recovered part of the losses sustained 
since the cut in the interim dividend. 
G.E.C. moved up to 40s. 


Cables and Others 

Among the cable manufacturers’ 
shares linked together in merger opera- 
tions, A.E.I. and L.E.W. both im- 
proved, while British Insulated and 
T.C. & M. were a little reactionary. 
Johnson & Phillips, 2s higher at 28s 9d, 
continued to receive much attention, 
and interest was sustained in Aberdare, 
Hackbridge, Enfield and Scottish 
Cables. E.M.I. again moved erratic- 


ally and showed a net loss of 3s at 
54s 3d. Tube Investments have been 
on the easy side, at 75s, since the 
virtual ending of the contest for 


British Aluminium, and Westinghouse 
Brake have also been dull following 
the declaration of an unchanged Io per 
cent dividend from profits which also 
varied little from the previous year’s. 
English Electric new ordinary shares 
maintained a premium of over Ios on 
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the issue price of 50s, of which the 
first instalment of 20s is due by next 
Tuesday, the 27th. 

Greenwood & Batley 


There was a remarkable reaction 
recently to Greenwood & Batley’s 


Price Changes in 








Week's Dividend 1958 
Middle Rise —— —" “—. 
Company or Board Nom. price Pre- Last Yield % High- Low- 
Value 19th Jan. Fall vious est est 

Gilt-edged Stocks Eésd 
Brit. Elec. 1968/73 100 80 +4 3 3 315 0 77 72 
Brit. Elec. 1974/77 P 100 77 +h 3 3 318 0 734 68! 
Brit. Elec. 1976/79 ' oo an 794 +4 34 34 480 78} 72 
Brit. Elec. 1974/79 100 89) 4} 4h 415 3 87} 82} 

Overseas Electric Supply 
Calcutta Elec. él 17/- + 6d 6°8t 7t 146 6 17/6 15/- 
East African Power él 22/6 7 8 i a 23/- 17/6 
Nigerian Elec. : = 14/- 10 10 145 6 17/- 12/6 
Perak Hydro-Elec. él 13/6 124 10 1416 3 > 15/6 13/6 

Electrical Shares 
Aberdare Holdings 5/- 15/9 +9d 173 173 51t 0 s/o 9/9 
Aerialite 1/- 8/- Sih 54 615 0 8/6 5/! 
Allen, W. H. gi 43/9 10 i 5 06 43/9 32/9 
Anglo-Portuguese Tel. él 28/3 +6d 8 9 676 29/3 19/9 
Aron Elec. Ord. él 61/3 15 15 418 0 61/3 53/- 
Assoc. Elec. Ord. . fi 58/9 +1/3 is 5 + f 58/9 46/6 
Automatic Tel. & El. fi 82/6 +5/- 17 17 426 75/- 57/- 
Babcock & Wilcox él 49/3 15S 13t § $8 6 54/6 41/9 
Bakelite 10/- 22/3 15 15 614 9 23/- 17/6 
Baldwin, H. J. 2/- 2/6 20 20 3/9 2/6 
Berry's Electric 5/- t/- 10 10 4it 0 11/3 5/9 
Bowthorpe Holdings 2/- 12/6 +3d 374 25* 400 Wy 6/6 
British Elec. Traction: 

Def. Ord. “A” 5/- 37/6 +1/- 25 25 369 40/- 19/6 
B.1. Callender’s él 48/- —9d 125 125 5 43 52/- 38/9 
B.1. Callender’s 6%, Pref. él 20/- 6 6 600 20/3 19/- 
British Tabulating : fi 66/3 +3/9 9 10 2 8 3* 60/- 30/9 
British Thermostat 5/- 37/6 25 30 400° 36/3 19/9 
British Vac. Cleaner 5/- 4/9 10 10 ss 3} 4/6 2/3 
Brook Motors 10/- 50/- +173 2 244° 4169 45/- 27/9 
Bulgin, A. F. ‘ \/- 7/3 +3d 40 45 643 7/- 4/7 
Bulpitts ‘ 5/- 10/6 -- 124t 519 0 I1/- 7/3 
Burco Dean ; 5/- 13/- + 6d 224 16* 630 12/6 79 
Cable & Wireless: 

Ord. 5/- 13/6 10 1oy* 3140 13/- 8/- 
4% Loan . 100 94 4 4 450 94) 89 
Chloride El. Storage “ A"’ él 66/9 17} 17} 549 68/9 55/6 
Clarke Chapman él 62/6 27} 27} 48 O* 72/6 55/- 
Cole, E. K. 5/- 18/9 —6d 17} 17} 413 3 18/- 15/3 
Cossor, A. C. . 5/- 7/- +3d 23 Nil Nil 7/9 4/4 
Crabtree ; 10/- 31/- 20 20 690 32/- 24/4 
Crompton Parkinson , 5/- 13/- —3d 16 12* 412 3 13/9 8/3 
Davis & Timmins 5/- 15/- 224 is 600 16/3 10/3 
De La Rue ; 10/- 33/- +3d 35 17}* 5 60 34/- 20/9 
Decca “A” ‘ 4/- 38/3 +1/3 432 43} 4ii 6 37/6 21/3 
Desoutter ; 5/- 19/9 324 18}* 415 0 19/3 13/6 
Dewhurst . ‘ ‘ 2/- 8/- 20 20 500 9/3 6/9 
Dictograph Tel. 2/- 7/6 20 20 § 69 7/3 4/7 
Dubilier Condenser I/- 3/6 30 20* 5 14 3 4/3 3/1 
Duport 5/- 10/3 25 125* 620 10/9 7/9 
E.M.1. se 10)/- 54/3 —3/- 15 20*t 313 9 52/6 20/9 
Electrical Components 10/9 12} 124 516 3 10/9 7/- 
Elec. Construction ae 30/- 8} 8} 513 3 28/9 21/- 
Elliott-Automation ; ‘ 5/- 18/3 oa 10t 2149 19/9 11/6 
Enfield Cable Ord. él 19/- +94 Nil 23 2129 18/9 10/9 
English Electric él 59/6 14 14 414 0 60/- 44/- 
English Electric 3}%, Pref. fi 12/6 3} 3} 600 12/6 ny) 
Ericsson Tel. 5/- 26/9 22+ 12*t 317 6 26/3 17/6 
Ever Ready ‘ ; ae | 23/9 +1/6 37h 20* 443 22/3 13/9 
Falk Stadelmann — él 43/9 17} 15 617 3 46/3 35/- 





The above quotations are based upon middle prices in the Stock Exchange Daily Official List. 


* After scrip issue. 


+ Free of income tax. 


1 Dividend indicated. 
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h the decision to double the interim dividend, rising steadily for a number of years. profits, and the balance sheet showed 
| next to 10 per cent, for the current year. In 1957-58 the trading profit topped reserves at a total well over double 
Within a few days the price of the £1 £300,000 and the ordinary dividend ~ the issued ordinary capital of a little 
shares had been marked up officially was raised to a total of 20 per cent, less than £350,000. Accounts are 
, by no less than 25s, to 82s 6d, the following a succession of 17} per cent made up to the end of March, and the 
action price in the market being nearer 80s. distributions. The last payment was final dividend and preliminary profits 
atley’s Earnings of the business have been covered three times by distributable statement were announced last time 
in June. 
- . 
m Electrical Investments Lindley Thompson Results 
estate Lindley Thompson Transformer & 
Week's Dividend 1988 Service 1s shares have improved well, 
=a etiddie Rice to a little over 2s, since the announce- 
.Ow- Company or Board Nom. price or Pre- Last Yield % High- Low- ment of the dividend and the pre- 
est Value 19th Jan. Fall vious est est liminary profits statement for the year 
ended in September. Profits in this 
a ont period increased further by more than 
Electrical Shares—continued és <€ 20 per cent to £130,000 (before tax). 
2 G.E.C. él 40/- +i/3 128 10 500 40/- 29/3 In addition to a dividend at the same 
83 G.E.C. 6}% Pref. ra) 21/- 6} 6} 63 9 21/6 20/3 rate of 12} per cent as was paid last 
2 General Cables > a 1S one ie year (when a 2} per cent bonus was 
22 Greenwood & Batley él 82/6 17} 20 417 0 57/6 45/- also distributed) shareholders are to 
Hackbridge Holdings S/- 15/3 +6d 20 20 61 3 15/3 7/6 receive a further 7} per cent in the 
Hackbridge & Hewittic S- 149 +94 2 20 615 6 14/6 97 form of an interim for the current year. 
S/- Head Wrightson S/- 25/3 +6¢ 22 I7%%* 393 26/- 16/9 On the basis of a 20 per cent total— 
a Heatrae 2/- 6 +984 IS 20 a a. covered more than twice by earnings— 
- Holophane 5/- 15/6 37} 224* y ; 3 pre a the shares show a yield of about 
aver > = | = , 9} per cent. The capital of the 
LC. ra 35/6 —6d 10 12 410 3* 37/6 23/9 company consists of £230,000 in 
9) Intl. Combustion 5/- 30/9 224 25 sts Oe 19/3 ordinary and £100,000 in preference 
s/t Johnson & Phillips fi 28/9 +2/- 10 5 396 25/- 15/- stocks. 
> Lancashire Dynamo él 45/- Wl iW 417 9 45/- 28/6 Preference Shares 
3/- Laurence Scott 5/- 16/9 15 1S *? % she — A nce of the st trend 
6/6 Lister, R. A. £ 34/- 10 124 770 346  23/- f consequenc e stronger tren 
7 |= London Elec. Wire él 73/46 +6d 123 123 . 72j- 39/6 in the gilt-edged market has been 
Lucas, J. él 44/6 73 10t 410 0 45/- 27/9 seen in some revival of demand for 
1s Marconi Marine ra 41/3 10 10 417 0 4#- 29) good : = = a long 
2/6 Marryat & Scott 2/- 9/- 35 37} 433% 89 5/3 period of neglect. ields of 6 per cent 
5/9 Mather & Platt ‘a 50/6 15 15 319 3* SO 29/6 are to be had from first grade issues 
6/6 Metal Industries él 41/- 6d 9 14 616 6 44/- 22/9 such as B.I.C.C. §4 per cent preference 
Midland Elec. Mfg. él 42/6 125 10*} 414 3 41/3 26/6 at 18s 3d, Crompton Parkinson 
9/6 Morphy-Richards - . 20 20 443 2 46 * eights ” at 26s 9d, Tube Investments 
8/9 Murex él 47/6 +3/3 2 17} a 59/3 46/9 44 per cents at 15s, LCI. “ fives ” 
9/- Newman Ind. 2y- 2/9 10 10 i 2/9 2/3 at 16s 9d, and G.E.C. 6} per cents 
> sits tits - ww a ee eer 6 ae at 21s 6d. On ee hnse-ceaned cow 
23 os sane Ne oe a eee pany’s 7} per cent preference at 238 6: 
7/9 Parsons, C. A. <= - = (36 ae ae the return is 6:4 per cent, which is 
4/7 wad a! a a. a ca. am also shown approximately by E.M.I. 
7p - . = sil " mt 336 6 OO 54 per cents at 17s 3d and Atlas 
7/9 ‘ogee , ‘ Electric “ fives ” at 16s. 
Reliance Clifton ote | ae 18/6 134 15 410 19/9 9/- 
roll “a 5/- —1/3 17} 17} 313 9 93/9 73/6 as 
- ll . + -  -3% 2m 5143 8&6 8 6 Colvern Dividends 
a Richardsons Westgarth » 10/- 14/3 163 84* 517 0 15/9 13/- There has been a good demand 
5/~ Scottish Cables... . 4- 49 -64 DM 273 46 9 12/3 7/- for Colvern 5s shares, up to about 18s, 
5/3 pvt erate 5/- 31/3 2 5 400 318 26 in recent months, during which the 
4/4 Smith (England), S. 4/- 1/9 —3d 20 I24*t 45 0 = 12/3 7/- company has distributed free one 
4/4 Southern Areas ra 12/- 7} Nil Nil 13/9 9/3 7 per cent preference share for every 
8/3 Strand Elec. .. Sf 8/9 15 15 sil 6 93 4/9 twelve ordinary, and has declared an 
0/3 Sturtevant - Sf WB ISt 15t 7120 19/6 = ‘14/9 increase from 7} to 10 per cent in the 
0/9 Sun Elec. - @ a- +32 @ 2s 7a9 @ interim dividend on account of the 
1/3 Switchgear & Cowans 7 © «8 224 7 ae td twelve months ending next March. 
3/6 Taylor Tunnicliff .. Se (ep 15 173 416 0 18/3 11/9 For the last financial year the company 
6/9 T.C.C, 10/- — 40/- 25 25 65 0 38/6 32/6 reported some recession in the trading 
pnd T.C. & M. . él 34/6 8} 831 = 37/- —-20- profit to £164,000, but it was able to 
a Telephone Mig. ne aa bn a maintain the dividend rate at 20 per 
Vetephene Ranaste > , ’ / cent (on capital increased to £210,000 
- acct suman > a 4 : Be ae ae by a 20 per cent scrip issue) while still 
7/- Thorn Elec. S/- 28/3 +94 7} 17} 320 2/- 17/- ya2op Pp ule $s 
Hf Thornycroft ra) 22/6 124 74 613 3 30/9 21 retaining a substantial proportion of 
1/6 Tube Investments ra 75/- —e © 17} 413 3 8/3 48/3 the surplus in the business. The 
0/9 ; 7 interim dividend decision has en- 
Vactric 5/- 29/3x.c. 25 25 317 0 
4/- pear 5/- 3/9 124 24 369 69 5/3 couraged hopes of an improvement 
1/9 m this year on the present yield of a 
7/6 Walsall Conduits 4/- 18/3 20 223 418 9 18/3 IN/- fraction over 5} per cent from the 
3/9 Ward & Goldstone s- 36/6 Ded 7” oo. 6! shares. At the last annual meeting 
Watford 2- 7/9 25 25 5 3 3* 8/- 4/- . . 
S/- the chairman mentioned plans for 
—_—— Westinghouse él 42/6 2/6 10 10 414 3 45/- 32/3 ~* 7. 
West, Allen a 5/- 12/9 is 125° 41 6t 13/3 7/9 building larger accommodation for 
Wolf Electric a ee 8/- 20 10* 650 9/- 6/9 both production and research. 











Allen & Co. Ltd.—In 
announcing an interim dividend of 4 
per cent (against 5 per cent), the com- 
pany states that the unaudited group 
trading figures for the half-year to 30th 
September last show that the turnover 
slightly exceeded that of the corre- 
sponding period of 1957, but that 
group profits show a substantial reduc- 
tion fromi the 1957 level. It is stated 
that the higher turnover was wholly 
due to a substantial increase in sales 
of the French and of one United 
Kingdom subsidiary which more than 
offset a reduction in the turnover of 
the parent company and of other 
subsidiaries. The reduced group 
profit reflects the unfavourable condi- 
tions which obtained during the period 
and it is not possible to report any 
material improvement in the situation. 
Considerable efforts are being made to 
obtain business, especially in export 
markets, and there is good reason to 
expect that these will be successful. 
It is doubtful, however, whether any 
marked improvement in _ trading 
activity will be felt until after the end 
of the current financial year. 


Aiton & Co., Ltd., have declared an 
interim dividend of 4 per cent (against 
2} per cent). It is stated that the 
increase does not necessarily indicate 
a greater total than the Io per cent 
paid for 1957-58; it is an attempt to 
more nearly balance the interim and 
final payments. Results achieved so 
far this year do not indicate any very 
significant change in the fortunes of 
the company, but the directors hope 
that results will at least enable last 
year’s dividend to be maintained. 


The Westinghouse Brake & Signal 
Co., Ltd., reports group trading profits 
for the year ended 27th September 
last of £2,704,709, as compared with 
£2,694,095 for 1956-57. After meeting 
all charges, including £997,683 for 
taxation, the net profit is £879,235 
(against £906,351), of which £566,818 
is attributable to the parent company. 
The dividend for the year is main- 
tained at 10 per cent and £108,026 is 
added to revenue reserve. 


The Lindley Thompson Trans- 
former & Service Co., Ltd., reports 
that, subject to taxation of £68,206, 
the profits for the year ended 3oth 
September last are £130,400, as com- 
pared with £108,238 for the preceding 
year. Capital reserve receives £82,000. 
It is proposed to pay a dividend for 
the year of 124 per cent, and in addi- 
tion an interim dividend of 7} per cent 
on account of the current year is 
declared. For 1956-57 the dividend 
was 12} per cent and a bonus of 2} 
per cent was also paid. 


E. V. Industrials, Ltd. has 
circularised its shareholders giving 
particulars of its recent acquisition of 
W. J. Furse & Co., Ltd., and W. J. 
Furse & Co. (Manchester), Ltd. The 
financial arrangement for the purchase 
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of the issued share capital and 
debentures of both these companies 
was given in our issue of 19th 
December. The circular contains 
particulars showing profits of the 
Furse companies for the ten years 
and three months ended 31st March, 
1958. 

The English Electric Co., Ltd.— 
Lazard Brothers & Co. Ltd., 
announce that applications for the £6 
million 53 per cent debenture stock, 
1979-84, exceeded {100 million. All 
applicants will receive an allotment, 
the basis being approximately 54 per 
cent with a minimum of £100 of stock. 


James Scott & Co. (Electrical Engi- 
meers), Ltd., have announced an 
interim dividend of 5 per cent 
(unchanged). 


The Cables Investment Trust, Ltd., 
has declared an interim dividend of 
4% per cent (unchanged). 


The Globe Telegraph & Trust, Ltd., 
is maintaining its interim dividend at 
4% per cent on larger capital. 

Head Wrightson & Co., Ltd., are 
paying an interim dividend of 5 per 
cent (unchanged). 


The Calcutta Electric Supply Cor- 
poration, Ltd., is paying an interim 
dividend of 3} per cent, tax free 
(unchanged). 


British Relay Wireless & Television, 
Ltd., has declared an interim dividend 
of 5 per cent (unchanged) on increased 
capital. 


Ultra Electric (Holdings), Ltd., 
announces an interim dividend of 5 
per cent. It is stated that the pay- 
ment of an interim dividend does not 
indicate a higher total for the year 
than the single payment of 15 per cent 
made for 1957-58. 


Winding-up Petition 

Veritys, Ltd—In the Chancery 
Division Companies Court on Mon- 
day last Mr. Justice Roxburgh stood 
over for four weeks a petition by the 
Midland Bank, Ltd., for the winding- 
up of Veritys, Ltd., and ordered the 
appointment of a provisional liquida- 
tor. For the’ Midland Bank, Mr. R. 
Instone said that the standing and 
repute of the company had justified 
the bank advancing money without 
security. The bank had been support- 
ing the company in its difficulties, but 
now took the view that it should be 


wound up. It would not oppose 
the appointment of a provisional 
liquidator. 


Mr. T. D. D. Divine, for the 
opposing creditors, said that the com- 
pany was in a position to carry on for 
some weeks. An adjournment was the 
wish of the majority of the creditors; 
those with debts amounting to £6,477, 
who had not given notice in time, 
wished to oppose the petition. 

His Lordship appointed Mr. 
W. G. A. Russell, chartered accoun- 
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tant, of Birmingham, provisional 
liquidator, to carry on the business so 
far only as he might consider requisite 
for preserving it as a going concern; 
if he wished to borrow more than 
£10,000 he must apply in chambers. 


New Companies 


V. L. Smith, Ltd.—Registered 18th Novem- 
ber. Capital £4,000. Electrical engineers, 
general electrical and refrigeration installation 
contractors, etc. Directors: V. L. Smith, Mrs. 
Mary Smith and J. T. M. Jackson. Regd. 
office: 50-56, Heaton Park Road, Newcastle- 
on-Tyne. 

B. & M,. Tubes, Ltd.—Registered 23rd 


December. Capital £100. Distributors of 
television, radio, electrical and electronic 
Directors: 


equipment and components, etc. 
B. 4 . Blackburn and A. P. Miller. 
Solicitors: Andrew M, Jackson & Co., Hull. 

Frederb, Ltd.—Registered 19th December. 
Capital £1,000. Manufacturers of and 
dealers in television, electrical and electronic 
apparatus, etc. Directors: A. G. Blackburn 
and Mrs. Jean M_ Blackburn. Solicitors: 
A. B. Thorneloe & Son, Sheffield. 


Dodd_ Electric, Ltd.—Registered 17th 
December. Capital £2,000. Electricians, 
radio and television and electrical engineers, 
etc. Directors: H. H. Dodd, M. D. Warner 
and P. C. Russ. Regd. office: 49, Bedford 
Row, W.C.1. 


E.T.R. Products (Design), Ltd.—Registered 
Ist January. Capital £1,000. Manufac- 
turers of and dealers in electrical goods, etc. 
Directors: J. C. Dalton and F. H. Wyld. 
Regd. office: 132, Sumner Road, S.E.15. 

Precision Electronic Components, Ltd.— 
Registered 31st December. Capital £200. 
Electronic and electrical engineers and con- 
tractors, etc. Directors: J. B. Frank and S. 


Smith. Regd. office: 20, St. Petersgate, 
Stockport. 
H. N. Storey, Ltd.—Registered 2nd 


January. Capital £2,000. Electrical engi- 
neers, etc. Directors: H. N. Storey and Mrs. 
Lilian G. Storey. Regd. office: 51, Bensham 
Road, Gateshead-on-Tyne. 

County Electrics, Ltd.—Registered §th 
January. Capital £100. Manufacturers of 
and dealers in, hirers out and repairers of 
domestic and electrical goods of all kinds, 
etc. Directors: R. N. Harris and C. Gee. 
Regd. office: 1, Gloucester Parade, Blackfen 
Road, Sidcup. 


Bankruptcies 


J. F. Lighton and A. R. White, trading 
under the style of Heathers at 737, Sidcup 
Road, New Eltham, London, S.E.9, and at 
119, Old Dover Road, Blackheath, S.E.3, 
cycle, radio and electrical dealers.—Last day 
for receiving proofs for dividend 6th Feb- 
ruary. Trustee, Mr. N. W. Osborne, Bank 
Chambers, 1, John Street, Bedford Row, 
London, W.C.1. 

F. W. Ames, lately carrying on business at 
20, Longford Road, Bognor Regis, electrical 
engineer.—Order made 3rd December 
suspending discharge for one month until 3rd 
January. 

J. W. Luker and H. A. R. Phillips, lately 
carrying on business in partnership at East 
Street, Lewes, and 206, High Street, Lewes, 
Sussex, under the style of Gordon & Luker, 
electrical contractors.—Last day for receiving 
proofs for dividend 26th January. Trustee, 
Mr. T. H. Parker, 8, Old Steine, Brighton, 1, 
Official Receiver. 


Liquidations 


Gem Radio (Kilburn), Ltd.—Meetings of 
members and creditors on 17th February at 
15, Eastcheap, London, E.C.3, to receive an 
account of the winding-up by the liquidator, 
Mr. O. G. Sunderland. 

A. Russell (Electrical), Ltd., 187-189, Upper 
Richmond Road, London, S.W.15.—Liquid- 
ator, Mr. B. Phillips, 76, New Cavendish 
—— London, W.1, released 17th July, 
1958. 
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E.R.A. REPORTS 


Arc Temperatures.—In report ref. 
G/XT155 “ Theoretical Calculation of 
Arc Temperatures in Different Gases ” 
by L. A. King (price 12s 6d) a con- 
sideration of the thermal conductivity 
of gases at high temperatures affords 
a background against which the 
physical characteristics of the low and 
high current arcs, and the transitions 
between them, can be understood. 

The negative slope of the k-T curves 
corresponding to the development of 
dissociation and ionisation are shown 
to explain the formation of the succes- 
sive cores of the high current and 
“supercontracted ” arcs respectively. 
The importance of the effect on the 
transitions caused by the power 
dissipated from the arc column is 
emphasised, and the modifications 
caused by increased peripheral cool- 
ing, e.g. by axial gas blast, are 
demonstrated. 

The bearing of this work on 
spectroscopic sources is considered, 
since the transitions occur in very 
short period discharges, less than 
1o psec. It is suggested that the 
electric arc may be of use in the 
determination of molecular constants. 

High Current Sparks in Hydrogen. 
—The report ref. L/T353 “ A Spectro- 
scopic Investigation of Short Duration, 
High Current Sparks in Hydrogen” 
by P. Ravenhill (price 15s) describes 
work carried out to determine the 
manner in which the radiation from 
a spark channel conducting 7oo A 


in hydrogen is distributed in the 
spectrum, and the way in which this 
spectral distribution varies with time 
both during the current pulse and in 
the afterglow of the hydrogen spark. 

The work involves the plotting of 
hydrogen line profiles at various times 
throughout the discharge from which 
the decrement of the Balmer lines (i.e. 
the relative intensities of the spectral 
lines through the Balmer series) and 
the variation of the decrement with 
time are readily available. By the use 
of a special ultra-violet sensitive 
multiplier tube it has been possible to 
extend the measurements into the 
continuum below 3647 AU (the Balmer 
series limit) and the present investiga- 
tion of the continuum is, it is believed, 
the first of its kind to be made on a 
quantitative basis. 

From the results obtained it is 
possible to deduce the processes which 
are probably responsible for the light 
emission from the hydrogen channel, 
the ion concentration in the channel 
at various times and the electron 
temperature existing in the spark. 


Dispersion Meter Instruction 
Manual.—An instruction manual for 
the E.R.A. dispersion meter, Model 2, 
has already been issued as report ref. 
V/T124. Certain improvements have 
recently been made in the design of 
this instrument which enable it to 
measure dielectric dispersion over the 
same time range as before, but with 
increased sensitivity. The improved 


form of the instrument is referred to 
as Model 2A, and the instruction 
manual has accordingly been revised 
and issued as report ref. V/T135 
“Dispersion Meter, Model 2A. 
Instruction Manual ” (price 12s 6d). 


System Stability.— Report _ ref. 
V/T134 “ System Stability: Results of 
Full Scale Tests at Cliff Quay 
Generating Station” by F. Busemann, 
price 24s, describes steady state and 
transient stability tests made on a 
45 MW turbo-alternator connected 
either directly, or through 150 miles 
of grid line, to the system busbar of 
the same generating station. 

The results of steady-state tests 
without voltage regulator were checked 
against the performance chart, and 
asynchronous operation with open 
field was carried out up to two-thirds of 
full load. During the steady-state tests 
with voltage regulator, and the genera- 
tor working through the line, stability 
was very good. Transient tests with 
a sudden insertion of 150 circuit 
miles of 132 kV line did not produce 
instability. The results of transient 
stability tests with fault throwing were 
analysed with respect to the effects of 
voltage regulator and governor action, 
and to check data tolerances and 
existing methods of network analysis. 





These reports are available from the 
publications sales department of the 
Association at Thorncroft Manor, 
Dorking Road, Leatherhead, Surrey. 


TRADE MARK APPLICATIONS 


APPLICATIONS have been made for the 
registration of the following trade marks. 
Objections may be entered up to 1st February: 

Electro AS Piccolo (design). No. B770,661. 
Class 7. Electric motors (not for land vehicles) 
and attachments therefor for converting such 
motors into machines for polishing (not for 
domestic use), spraying, mixing, etc., and 
parts.—A. Stulz, Hamburg, Germany. 
Address for service, c/o Marks & Clerk, 57 
and §8, Lincoln’s Inn Fields, London, W. Cc. 2. 

Siba (design). No. 776,792. Class 7. 
Starting devices for motors and engines (not 
for motors and engines of land vehicles), elec- 
tric generators, electric ignition devices for 
internal combustion engines, etc., and parts. 
Siba (design). No. 776,793. Class 12. 
Starting devices for motors and engines of 
land vehicles, etc., and parts.—Siba Electric, 
Lrd., Frimley Road, Camberley, Surrey. 

Ferranti. No. 768,155. Class 9. Electrical 
apparatus for use in the automatic control of 
industrial operations; electrical control appar- 
atus for aircraft, for the discharge of guns 
from ships and from aircraft and for the 
launching and flight of guided missiles; com- 
puting machines and calculating machines; and 
parts; sound recording and sound reproducing 
apparatus; electrical apparatus for recording 
and reproducing information; electrical semi- 
conductors; electric discharge tubes; printed 
electrical circuits; viscometers; radar appar- 
atus and instruments and parts; electric micro- 
wave apparatus; sealing devices of metal and 
ceramic for electrical purposes; and artificial 
horizons being navigational instruments.— 
Ferranti, Ltd., Wickentree Lane, Hollinwood, 
Lancs. 


Sony (design). No. 772,546. Class 9. 
Radio and television sets (complete), gramo- 
phones and electro-phones, parts; electric 
batteries, vacuum tubes, loudspeakers, phono- 
graphs, sound amplifying apparatus, sound- 
recording machines, etc.—Sony Kabushiki 
Kaisha, Tokyo-To, Japan. Address _ for 
service, c/o A. A. Thornton & Co., Napier 
House, 24-27, High Holborn, London, W.C.1. 

Strombolo. No. 774,023. Class 9. Electric 
blowers for dust and for liquids.—Société 
Francaise d’Etudes et de Realisations d’Inven- 
tions Coanda Sferi Coanda, Clichy (Seine), 
France. Address for service, c/o Carpmaels 
& Ransford, 24, Southampton Buildings, 
Chancery Lane, London, W.C.2. 

Commander. No. 777,391. Class 9. Elec- 
tric batteries, cells, accumulators; radio 
receivers, television apparatus, gramophones, 
radio gramophones, record players; and cases 
for electric torches.—Ever Ready Co. (Great 
Britain), Ltd., Hercules Place, Holloway, 
London, N.7. 


Memotron. No. 778,857. Memotron 
(design). No. 778,858. Class 9. Cathode 
ray tubes.—Hughes Aircraft Co., Culver City, 
Cal., U.S.A. Address for service, c/o 
Carpmaels & Ransford, 24, Southampton 
Buildings, Chancery Lane, London, W.C.2. 


Beamec. No. 779,682. Class 9. Electro- 
electronic apparatus for use in testing and 
reconditioning cathode ray tubes.—Griinther 
Instruments, Ltd., 14, Oriental Street, Poplar, 
London, E.14. 


Argo-Matic. No. 780,068. Class 9. Elec- 
trical instruments for installation in vehicles. 
—Kienzle Apparate G.m.b.H., Villingen/ 


Schwarzwald, Germany. Address for service, 
c/o Matthews Haddan & Co., 31-32, Bedford 
Street, London, W.C.2. 


Powertron. No. 781,215. Class 9. Switches, 
voltage regulators, battery chargers and junc- 
tion boxes. Powertron. No. 781,216. Class 
11. Electric lamps, vehicle reflectors; and 
lighting apparatus and parts for use in the 
lighting of vehicles.—Powertron, Ltd., 48, 
Albemarle Street, London, W.1. 


Lynx.—No. 781,786. Class 9. Electrical 
apparatus (not machines) for use in the weld- 
ing, cutting, brazing and the like heat treat- 
ment of metals; and parts.—Quasi-Arc, Ltd., 
Bridgewater House, Cleveland Row, St. 
James’s, London, S.W.1. 


Levonic. No. 781,908. Class 9. Electronic 
and electrical apparatus and instruments, and 
parts.—Ashton Young Engineering Develop- 
ment Co. Ltd., 76, Cambridge Road, King- 
ston-on-Thames, Surrey. 


Eratron. No. 782,054. Class 9. Radio 
apparatus, television receiving apparatus, 
sound recording and sound reproducing 
apparatus and instruments; electric and elec- 
tronic apparatus; and parts.—Edicron, Ltd., 
166-168, Piccadilly, London, W.1. 


Airpax. No. 782,101. Class 9. Electrical 
and electronic instruments and apparatus, and 
parts.—Airpax Electronics, Ltd. 2/4, 
Uttoxeter New Road, Derby. 


Halo. No. 774,693. Class 11. Heating 
elements for electric cookers and for electric 
water heaters.—Hotpoint Electric Appliance 
So. Ltd., Crown House, Aldwych, London, 

.2. 








NEW PATENTS 


Electrical Specifications Recently Published 


The numbers under which the specifications will be printed and abridged are given in 


parentheses. 


from the Patent Office, 25, Sout: 


1953 
18419. United Kingdom Atomic Energy 
Authority.—Fuel elements for nuclear reac- 


tors. 23rd June, 1954. (807751.) 
1954 
7601. West & Co., Ltd., A., and Stacey, 
J. R.—Control of a.c. slipring motors. 8th 
June, 1955. (807641.) 7602. Control of 
electric motors. 8th June, 1955. (807642.) 
11531. Pye, Ltd.—Colour television t1e- 


ceiving apparatus. 21st April, 1955. (807871.) 
19541/2. Electric & Musical Industries, 
Ltd.—Control systems for automatic machine 


tools. 24th June, 1955. (807643/4.) 

1955 ; 
9159. Varian Associates.—Gyromagnetic 

resonance apparatus. 29th March, 1955. 

(807841.) 


11433. Telephone Manufacturing Co., 
Ltd.—Mounting of fusible electric cut-outs. 
2oth April, 1956. (807755.) 

14545. Armstrong Whitworth Aircraft, 
Ltd., Sir W. G.—Grounded grid thermionic 
valve circuits. 23rd November, 1955. (807675.) 

14563. Fairchild Camera & Instrument 
Corporation.—Photomultiplier circuit with 
output modulation. 20th May, 1955. (807714.) 

17047. Stephen & Co., Ltd, R. A.— 
Charging devices for use with electroscopes. 
14th June, 1956. (807759.) 

20316. Stothert & Pitt, 
devices for electric controllers. 
1956. (807716.) 

20400. Igranic Electric Co., Ltd.—Ther- 
mally responsive electric switches. 14th July, 
1955. (807762.) 

21450. General Electric Co., Ltd., 
Birch, J.—Piezo-electric crystal units. 
July, 1956. (807764.) 

24025. British Thomson-Houston Co., Ltd. 
—Remote angular position control systems. 
19th August, 1955. (807859.) 


Ltd.—Locking 
13th July, 


and 
13th 


24863. Busch-Jaeger Diirener Metallwerke 
A.G.—Terminals for electrical apparatus. 
30th August, 1955. (807766.) 


27504. Mallory Batteries, Ltd.—Primary 
electric batteries. 27th September, 1955. 
(807767.) 

30630. Stone & Co. (Deptford), Ltd., J. 
—Electromagnetic carbon-pile regulators. 
22nd October, 1956. (807791.) 

32849. General Electric Co.—Electrical 


embodying a body of semi- 


components 
16th November, 1955. 


conducting material. 
(807580.) 

32939. International Business Machines 
Corporation.—Electronic calculating circuits 
and devices. 17th November, 1955. (807882.) 

32961. General Electric Co., Ltd., and 
Griffith, G. W. S.—Electric amplifier arrange- 
ments. 14th November, 1956. (807677.) 

33722. Twentieth Century Electronics, 
Ltd., and Krause, A. V. De V.—Colour tele- 
vision systems and cathode-ray tubes there- 
for. 25th February, 1957. (Cognate applica- 
tion 33754, 24th November, 1955.) (807793.) 

34717. Jennings Musical Industries, Ltd., 
Hills, L. J., and Whittington, R. W.—Electric 
switches for use in musical instruments. 3rd 
December, 1956. (807883.) 


36012. Clevite Corporation.—High power 
junction transistor, 15th December, 1955. 
(807582.) 


36999. Sylvania Electric Products, Inc.— 
Electrical socket connector. 23rd December, 


1955. (807796.) 

37442. Bull, J.—Electric lighting units. 
27th August, 1956. (8076§2.) 

35688. Brookhirst Switchgear, Ltd.— 
Clamps for electric cables. 29th November, 
1956. (807721.) 


Copies of any specification Gs 6d each including postage) are obtainable 


ton Buildings, London, W.C.2 


1956 
1263. General Electric Co., Ltd., and 
Farnsworth, J.—Electric capacitors. 14th 


January, 1957. . (807617.) 


1625. Carr Fastener Co., Ltd.—Electrical 
connectors. 1st January, 1957. (807724.) 
2983. General Electric Co., Ltd.—P-n 
junction transistors. 30th April, 1957. 
(807797-) 

3968. General Electric Co., Ltd.— 
Thermocouples. 30th ~=—s—« January, 1957. 
(807619.) 


4130. Radio Corporation of America.— 
Electrostatic charging means and method. 
oth February, 1956. (807798.) 

4998. Standard Telephones & Cables, 
Ltd.—Lubrication of commutators of elec- 


trical machines. 1§th February, 1957. 
(807799.) 
5017. Siemens & Halske A.G.—Attenua- 


tion devices for v.h.f. wave energy. 17th Feb- 


ruary, 1956. (807727.) 


7218. Hughes Aircraft Co.—Semi-con- 
ductor translating devices and method of 
manufacturing same. 7th March, 1956. 
(807728.) 

8563. Oldham & Son, Ltd., and Statham, 
C. D. J.—Electric igniters for flame lamps. 
31st January, 1957. (Addition to 785362.) 
(807653.) 

14115. General Electric Co., Ltd., and 


Runciman, R. D.—Methods of soldering the 
leads of electrical components to the metallic 
pattern of a printed base. 7th May, 1957. 
(807731.) 

14296. Sylvania Electric Products, Inc.— 
Colour television screen and method. 8th 
May, 1956. (807770.) 

14347. Kieft & Co., Ltd., C., and Kieft, 
C. W.—Combined thermal electric switches 
and connectors. 9th May, 1956. (807879.) 


21583. Sperry Rand Corporation.— 
Electromagnetic wave guides. 12th July, 
1956. (807806.) 


21919. Sperry Rand Corporation.— 
Amplifier structure employing a semiconduc- 


tor device. 16th July, 1956. (807627.) 
23770. Siemens & Halske A.G.—Radar 
systems. Ist August, 1956. (807738.) 


24196. Foxboro Co.—Curie point device 
for electrical temperature control. 7th 
August, 1956. (807888.) 

29007. General Electric Co., Ltd.—Elec- 
tric motor control systems. 2oth September, 
1957. (807903.) 

30777. Collins 
governed oscillator. 
(807587.) 

35007/8. Varian Associates.—Gyromag- 
netic resonance apparatus. 29th March, 1955. 
(Divided out of 807841.) (807842/3.) 

35489. Texas Instruments, Inc.—Tran- 
sistor amplifier with frequency bandwidth 
stabilisation. 20th November, 1956. (807632.) 

38009. Sylvania Electric Products, Inc.— 
Electric lamp positioner and retainer. 12th 
December, 1956. (807744.) 

38563. Siemens & Halske A.G.—Circuit 
arrangements for automatic volume control. 
18th December, 1956. (807780.) 


1957 

164. Ateliers de Constructions Electriques 
de Charleroi, and Forges et Atelieres de Con- 
structions Electriques de Jeumont.—Electric 
circuit-breakers having rotary contacts. 2nd 
January, 1957. (807593.) 

3924. Western Electric Co., Inc.—Minia- 
ture inductive device. sth February, 1957. 
(807635.) 

4591. Philips Electrical Industries, Ltd.— 
Luminescent screens. 11th February, 1957. 


(807690.) 


Radio Co.—Impulse- 
goth October, 1956. 
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4974. Standard Telephones & Cables, 
Ltd.—Dry rectifier stack assemblies. 13th 
February, 1957. (807637.) 

6888. Marconi’s Wireless Telegraph Co., 
Ltd.—Frequency modulation systems. Ist 
March, 1957. (807691.) 

7047. Compagnie Générale d’Electricité. 
—Cable having a plug moulded on to the end 
thereof. 4th March, 1957. (807811.) 

12073. Soc. d’Etudes Electro Mécaniques. 
—Electric cut-out switches. 12th April, 1957. 
(807704.) 

13256. Bendix Aviation Corporation.— 
Electric coded signal transmission systems. 
25th April, 1957. (807814.) 

15643. Lhuillier, O. G—Terminal blocks 
for electric conductors. 16th May, 1957. 
(807707.) 

17092. Cramner, T.—Aerial for ultra- 
short waves. 29th May, 1957. (807693.) 

18245. Standard Telephones & Cables, 
Ltd.—Transistorised amplifier with auto- 
matic gain control. 7th June, 1957. (807815.) 





Thorn Pension Scheme 


On 1st January Thorn Electrical 
Industries, Ltd., introduced a pension 
and life assurance scheme for the 
benefit of its hourly-paid employees. 
The scheme is open to all hourly-paid 
employees who have completed five or 
more years’ service and are employed 
on a full-time basis. Normal retire- 
ment age is sixty-five in the case of 
men and sixty in the case of women. 

The cost of the pension benefits 
under the scheme will be shared 
equally between the members and 
the company, the members con- 
tributing at a rate dependent upon 
their consolidated hourly rate of pay 
for a 44-hour week. The cost of 
additional benefits for past service and 
the cost of providing life assurance for 
all members of the scheme will be 
borne by the company. In return for 
a weekly contribution of Is, a 
member will receive at-normal retire- 
ment age an annual pension of {1 
for every completed year of member- 
ship in the scheme. An employee 
earning over £9 but less than £10 Ios 
will pay a weekly contribution of §s, 
in return for which he will receive an 
annual pension of £5 for each 
complete year whilst in this wage class. 
The life assurance benefits payable on 
death would, in this instance, amount 
to £525, this sum being doubled after 
ten years’ continuous service with the 
company. 





Translation Service 


A translation of any article on iron 
and steel manufacture in the foreign 
technical Press can now be provided 
at a fraction of the translating cost, 
provided that three requests for it are 
received by the British Iron and Steel 
Industry Translation Service. This 
Service is run by the Iron and Steel 
Institute with the collaboration of 
several large companies and of the 
British Iron and Steel Research 
Association. Inquiries should be 


addressed to the British Iron and 
Steel Industry Translation Service, 
Iron and Steel Institute, 4, Grosvenor 
Gardens, London, S.W.1. 
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NEXT WEEK'S EVENTS 





Organisers of electrical functions are advised to make use of the “ Electrical Review ”’ clearing house, Room 221, Dorset House, 
Stamford Street, London, S.E.1, to ascertain that proposed dates for their functions do not clash with others already arranged. 


MONDAY, 26th JANUARY 

Birmingham.—James Watt Memorial Insti- 
tute, 6 p.m. LE.E£. South Midland —— 
and Measurement Group. “ Subscriber 
Trunk Dialling,” by D. A. Barron. 

Cardiff.—At the South Wales Institute of 
Engineers, Park Place, 6 p.m. I.E.E. Western 
Utilisation Group. “A Transatlantic Tele- 
phone Cable,” by Sir Gordon Radley. 

Hull.—Yorkshire Electricity Board, Ferens- 
way, 6.30 p.m. LE.S. Leeds Centre. “An 
Outline of Television Studio Lighting 
Problems,” by R. Koplick. 

Ipswich.—Electric House, 7 p.m. _ I.E.E. 
East Anglian Sub-Centre. “ High-Voltage 
Switchgear,” by T. T. Smith. 

Leeds.—The University, 7.30 p.m. Incor- 
porated Plant Engineers, West and East York- 
shire Branch. “The Wilton Project,” by 
G. C, Lanham. 

Leicester. — East Midlands Electricity 
Board, Charles Street, 7 p.m. IE.S. Leicester 
Centre. “Industrial Lighting,” by R. H 
Sanders. 

London.—Royal Festival Hall, S.E.1, 6 p.m. 
Institution of Electrical Engineers. Faraday 


Lecture. “Automation,” by Dr. H. A. 
Thomas. 
Newcastle-upon-Tyne. — Neville Hall, 


Westgate Road, 6.15 p.m. LE.E. North 
Eastern Centre. “ Turbo-Generator Perform- 
ance under Exceptional Operating Con- 
ditions,” by T. H. Mason, Dr. P. D. Aylett 
and F. H. Birch. 

Stoke-on-Trent.—North Stafford Hotel. 
1.E.S. Stoke-on-Trent Group. Annual dinner. 


TUESDAY, 27th JANUARY 

London.—At the I.E.E., Savoy Place, 
W.C.2, 6.30 p.m. A.S.E.E. London National 
Lecture. “The Impact of the N.I.C.E.L.C. 
on the Electrical Contracting Industry,” by 
E. J. Sutton. 

Manson House, Portland Place, W.1. 
Society of Instrument Technology, London 
meeting. Symposium on “Flow Measure- 
ment.” 

Manchester.—Engineers’ Club, Albert 
Square,6.1§5 p.m. I.E.E. North Western Supply 
Group. “ Standardisation of Control Facilities 
for the British Grid: Communications, 
Indications and Telemetering,” by 
Gunning; and “ The Development of Com- 
munication, Indication and Telemetering 
Equipment for the British Grid,” by G. A. 
Burns, F. Fletcher, C. H. Chambers and 
P. F. Gunning. 

Engineers’ Club, Albert Square, 5.30 p.m. 
E.I1.B.A. Manchester and District Branch. 
Annual general meeting. 

Nottingham.—College of Arts and Crafts, 
Waverley Street, 6.30 p.m. ILE.E. East Mid- 
land Centre and I.Mech.E. East Midlands 
Branch. “Reheat Practice in British Power 
—," by F. H. S. Brown and J. W. H. 

ore. 


WEDNESDAY, 28th JANUARY 

Cardiff.—University College. I.E.S. Cardiff 
Centre. “The Eye and Artificial Lighting,” 
by W. J. Wellwood Ferguson. 

Chester.—Grosvenor Museum, Grosvenor 
Street, 7 p.m. Society of Instrument Tech- 
nology, Chester Section. “ Electrical Weigh- 
ing—Its Technique and Application,” by 
K. J. Railler. 

London.—Savoy Place, 5.30 p.m. LE.E. 
Supply Section (in conjunction with British 
Nuclear Energy Conference). “Design of 
Electro-Mechanical Auxiliaries Directly 
Associated with Power-Producing Reactors,” 
by A. E. Harwood, P. Scott and B. H. 
Stonehouse. 

LE.E. London Graduate and Student 
Section, 2 p.m. Visit to Evershed & Vignoles, 
Ltd., Aston Lane, W.4. 

London School of Hygiene and Tropical 
Medicine, Keppel Street, Gower Street, 

C.1, 6.30 p.m. British Institution of 


Radio Engineers. “ Theoretical Aspects of 
Mechanical Speech Recognition,” by Professor 
D. B. Fry; and “ The Design and Operation 
of the Mechanical Speech Recogniser at 
University College, London,” by P. Denes. 

Connaught. Rooms, W.C.2, 12.30 for 12.5§ 
p.m. Batti-Wallahs’ Society. Luncheon. 
Guest speaker, Mr. W. Winterbottom. 

Malvern.—Winter Gardens, 7 p.m. British 
Institution of Radio Engineers, South Mid- 
lands Section. “ Industrial and Underwater 
Television,” by B. V. Somes-Charlton. 

Portsmouth. — College of Technology, 
Anglesea Road, 6.30 p.m. I.E.E. Southern 
Centre. “ Geo-electric Survey,” by Dr. L. S. 
Palmer. 

Rugby.—College of Technology and Arts, 
6.30 p.m. I.E.E. Rugby Sub-Centre. “The 
Electrical Installation at Calder Hall Nuclear 
*“A’ and ‘B’ Power Stations,” by N 
Mackay and E, Hardwick. 

tafford.—Dunston Hall, 8 p.m. LEE. 
North Staffordshire Graduate and Student 
Section. Question time: “Education and 
Training for Engineers.” 


THURSDAY, 29th JANUARY 


Bristol.—School of Management Studies, 
Unity Street, 7 p.m. British Institution of 
Radio Engineers, South Western Section. 
“ Recent Developments in Printed and Potted 
Circuits,” by H. G. Manfield. 

Grangemouth.—Leapark Hotel, 7 p.m. 
Society of Instrument Technology, Grange- 
mouth Section. “Electronic Weighing,” by 
K. J. Railler. 

Hove.—New Imperial Hotel, First Avenue, 
7.30 p.m. A.S.E.E. Brighton, Hove and Dis- 
trict Branch. “ Switchgear for Automation.” 

Hull.—Royal Station Hotel, 7.30 p.m. 
Institute of Marine Engineers, Hull and East 
Midland Section. Annual general meeting. 

Malvern.—Winter Gardens, 7 p.m. British 
Institution of Radio Engineers, South Mid- 
lands Section. “ Industrial and Underwater 
Television,” by B. V. Somes-Charlton. 

Manchester.—Engineers’ Club, Albert 
Square, 6.45 p.m. I.Mech.E., North Western 
Branch, “Reheat Practice in British Power 
Stations,” by F. H. S. Brown and J. W. H. 
Dore. 

Sheffield.—Grand Hotel, 7.30 p.m. Incor- 
porated Plant Engineers, Sheffield and District 
Section. “Incentives in Maintenance,” by 
J. W. Kingdon. 

Truro.—County Museum, 7.30 p.m. LE.E. 
South Western Sub-Centre. “The Use of 
Nuclear Fuel for Industrial Purposes,” by 
Sir Christopher Hinton. (Joint meeting with 
the Royal Institution of Cornwall.) 


THURSDAY, 29th JANUARY to FRIDAY, 
30th JANUARY 
London.—Savoy Place, W.C.2. LE.E. 
Radio and Telecommunication Section. Con- 
vention on Long-Distance Transmission by 
Waveguide. 


FRIDAY, 30th JANUARY 

Birmingham.—Bennett Hall, Y.M.C.A. 
1.E.S. Birmingham Centre. “ Display Light- 
ing for Shop Windows and Fashion Parades,” 
by H. H. Ballin. 

Imperial Hotel, Temple Street, 7.30 p.m. 
Incorporated Plant Engineers, Birmingham 
Branch. Open forum. 

Brighton.—Grand Hotel. Electrical Indus- 
tries Benevolent Association, Sussex Centre. 
Annual ball. 

Bristol.—Grand Hotel. A.S.E.E. Bristol 
and West of England Branch. Annual dinner. 

Glasgow.—Trades House, Glassford Street. 
British Institution of Radio Engineers, 
Scottish Section. Dinner-dance. 

London.—1, Birdcage Walk, Westminster, 
S.W.1, 6 p.m. Institution of Mechanical 
Engineers. “The Energy Balance in Steam 
Power Plant Feed Systems,” by Dr. R. S. 
Silver. 


14, Rochester Row, S.W.1, 7 p.m. Junior 
Institution of Engineers. “ Scope of Technical 
Authorship and Illustration,” by J. C. Y. 
Baker. 

45, Great Peter Street, Westminster, 
S.W.1, 7 p.m. Women’s Engineering Society. 
London Branch. “Some Uses of Electron 
Beams in Metallurgy,” by Mrs. I. H. 
Hardwich. 

Manchester.—-Midland Hotel, Institution of 
Chemical Engineers, North Western Branch. 
3.30 p.m. Annual general meeting; 7.30 p.m. 
Annual dinner and dance. 

Engineers’ Club, Albert Square, 6.45 p.m. 
Manchester Association of Engineers. 
“ Powder Metallurgy,” by L. Harrison. 

Newcastle-upon-Tyne. — County Hotel, 
Neville Street. I-E.S. Newcastle-upon-Tyne 
Centre. Jubilee dinner and dance. 

Northampton.—Angel Hotel, Bridge Street. 
Northampton and District Electrical Associa- 
ion. Annual dinner and dance. 

Weymouth. — South Dorset Technical 
College, 6.30 p.m. LE.E. Southern Centre. 
“Radio Observations on the Artificial 
Satellites,” by Dr. R. L. F. Boyd. 


SATURDAY, 31st JANUARY 


Gosforth.—I.E.E. North Eastern Graduate 
and Student Section, 10 a.m. Visit to British 
Railways, Gosforth Car Sheds. 


Film of Niagara Floodlights 


A 16 mm optical and sound colour 
film with a running time of 20 minutes 
has been produced by the General 
Electric Co., Ltd., to show how it 
designed and supplied the new British 
floodlighting system for Niagara Falls. 
The £55,000 contract, which was won 
in the face of strong American 
competition, and was awarded to the 
Amalgamated Electric Corporation, 
the G.E.C.’s Canadian associate, by 
the Niagara Falls Illumination Board, 
involved the provision of 20 flood- 
lighting projectors to produce a range 
of 15 colours. 

The film opens with daylight views 
of the Falls and then switches to 
the G.E.C.’s Research Laboratories, 
Wembley, Middlesex, where the proto- 
type projector was designed, and 
gives detailed pictures of the projector. 
Scenes of the shipment of the projec- 
tors from London Docks and their 
installation on. the Rotunda then 
follow. The film throws some 
interesting sidelights on the problems 
which confronted the G.E.C. engi- 
neers, including climatic conditions 
ranging from below freezing to near 
tropical temperatures, wind blown 
spray, the choice of colour medium 
and light source, and the provision of 
the best possible illumination within 
the capacity of the existing generating 


set. 

Produced by the G.E.C. Film Unit, 
the film is available on application 
to the Publicity Organisation, General 
Electric Co., Ltd., Magnet House, 
Kingsway, London, W.C.2 (telephone: 
Temple Bar 8000). 
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Accepted Tenders and 


CONTRACTS OPEN 
Where “‘ Contracts Open” are advertised in 

r “ Official Notices” section the date of 

the issue is given in parentheses 

Ardwick-le-Street.—U.D.C. 7th February. 
Trunk road lighting equipment. (See this 
issue.) 

Australia.—Australian Aluminium Produc- 
tion Commission, Bell Bay, Tasmania, 31st 
March. Rectifier plant for aluminium electro- 
lysis. (E.S.B. 596/59. Ten/36690.)* 

Electricity Trust of South Australia, 
Adelaide. 3rd February. 160-175 kW diesel 
alternator set. (E.S.B. 599/59. Ten/36723.)* 

Postmaster-General’s Department, Mel- 
bourne. 26th February. Group, super-group 
and line equipment. (E.S.B. 452/59. Ten 
36786.)* Channel deriving and terminating 
equipment for multi-channel carrier telephone 
systems. (E.S.B. 451/59. Ten/36777.)* 

Birkenhead.— Borough Council. 14th 
February. Electrical equipment for the 
motor-bus and ferries sections of the 
Passenger Transport Department. General 
manager, Transport Depot, Laird Street. 

Ceylon.—Tender Board, Ministry of Trans- 
= and Works, Colombo. 28th January. 

3,300 V switchboard and connecting cables. 
(E.S.B. 383/59. Ten/36666.)* 

Tender Board, Ceylon Transport Board, 
Colombo, 11th February. 6 V and 12 V 
batteries. (E.S.B. 375/59. Ten/36686.)* 

Fareham.—U.D.C. 19th February. Street 
lighting equipment. (See this issue.) 

Formosa.—Central Trust of China, Taipei. 
2nd February. Air break and disconnecting 
switches, power fuses, oil circuit reclosers and 
accessories, cutout fuses and fuse links. 
(E.S.B. 722/59/1.C.A. Ten/36731.)* 16th 
February. Seven 3,000/3,750 kVA power 
transformers. (E.S.B. 32093 /58/I1.C.A. 
Ten/36762.)* 23rd February. Two 34-5 
kV, 1,000 MVA circuit-breakers. (E.S.B. 
724/59/1.C.A. Ten/36769.)* 

Friern Barnet.—U.D.C. 4th February. 
Street lighting lamps for the year commencing 
1st April next. (See this issue.) 

India.—Bombay State Electricity Board. 
znd February. Distribution transformers. 
(E.S.B. 755/59. Ten/36722.)* 

Iran.—Plan Organisation, Teheran. 18th 
February. Electrical installations for the 
towns of Befogh, Chahrbabak and Taft. 
(E.S.B. 832/59. Ten/36750.)* 

Keynsham.—U.D.C. 13th February. 157 
sodium lighting points, including electrical 
equipment. Surveyor, Council Offices, 
Keynsham, Bristol. 

Lindsey.—County Council. Electrical in- 
stallation in North Lindsey Technical College, 
Scunthorpe. (See this issue.) 

Manchester.—Corporation. 16th February. 
Switchgear, instrument panel and group 
starter boards for Davyhulme sewage works 
extensions. (See this issue.) 

Merthyr Tydfil.—Borough Council. 7th 
February. Electrical goods (Form No. 2), for 
one year to 31st March, 1960. Borough engi- 
neer, Town Hall. 


Middlesex.—County Council. 6th Feb- 
ruary. Electric lamps and fluorescent tubes 
for the year ending 31st March, 1960. (See 
this issue.) 

Mitcham.—Borough Council. 30th January. 
Electric lamps (Form No. 7), for one year to 
us March, 1960. Borough surveyor, Town 

all. 


* Specifications may be inspected at the 
Export Services Branch, Board of Trade, Lacon 
House, Theobald’s Road, London, W.C.1 
(Chancery 4411; extension 769). 


Prospective Electrical Work 


North Riding.—County Council. 23rd Feb- 
ruary. Trunk road lighting. (See this issue.) 

Southwark.—Borough Council. 4th Feb- 
ruary. Electric lamps (Form No, 8), annual 
contracts. E. J. Pitt, town clerk, Southwark 
Town Hall, Walworth Road, S.E.17. 

South West Africa.—Windhoek Electricity 
Department. 30th January. Six 300 kVA 
transformers. (E.S.B, 1162/59. Ten/36808.)* 

Stoke-on-Trent.—Corporation. 2nd Feb- 
ruary. Electric lamps (Form S), for one year 
to 31st March, 1960. City surveyor, Town 
Hall. 

Widnes.—Corporation. gth February. 
Materials, including electrical equipment and 
electric lamps for the year ending 31st 
March, 1960. (See this issue.) 


WORK IN PROSPECT 


Particulars of new works ‘and building 
schemes for the use of electrical installation 
contractors and traders. Publication in this 
section is no guarantee that electrical work 
is definitely included. Alleged inaccuracies 
should be reported to the Editors 

Barking.—Dwellings (263), Thames View 
estate; Hawker-Smith, Ltd., 1, West Street, 
Erith. 

Barnstaple.—Factory, Braunton Road, for 
+ Ltd., Great West Road, Brentford; 

R. Harris & Son, Ltd., Victoria Road. 

Basildon.—Houses (400), Sparrows - aoe 
Wates, Ltd., 1258, London Road, S.W.1 

Birtley (Co. Durham).—Photographic mala. 
ing for Ilford, Ltd., Ilford, Essex. 

Blackburn.—St. Monica’s R.C. Girls’ 
Secondary School; John Turner & Sons, Ltd., 
builders, William Henry Street, Preston. 

Blaydon (Co. Durham).—Three-storey flats 
(36), Pipe Bridge estate; U.D.C. housing 
architect. 

Bootle.—Offices, 
Transport Finance, 
Liverpool. 

Bracknell. — Warehouse and offices 
(£400,000); Dorothy Perkins, Ltd., 17, New- 
man Street, W.1. 

Bradford.—Bakery, Perry Lane; 
Bosomworth, Ltd., Neville Road. 

Combined occupation and industrial centre, 
Bowling Hall Road and Lister Avenue; W. 
Clifford Brown, city architect. 

Brighton.—Workshops and day rooms for 
Brighton College; H. J. Paris, Ltd., builders, 
210, Church Road, Hove. 

New physics laboratory at Varndean Gram- 
mar School; planning officer, 26/30, King’s 
Road. 

Buckinghamshire. — County secondary 
modern schools at Marlow (£105,000), 
Wexham Court, Slough (£138,000) and Chal- 
font, and children’s homes at Aylesbury and 
High Wycombe; county architect, County 
Offices, Walton Street, Aylesbury. 

Cardiff.—Extensions to Glamorgan County 
Hall (£800,000); E. Evans, county architect, 
Glamorgan County Hall, Cardiff. 

Carlisle.—Factory addition for Carr & Co., 
Caldecotes; Huckle & Durkin, architects, 
Queen Anne Street, London, W.1. 

Chatham.—Two-storey extension to print- 
ing works; Mackays, Ltd., printers, Fair 
Row, Chatham. 

Chelmsford.—Church, Maltese Crescent; 
H. Marriott, The White House, Wood Street. 

Chester.—R.C. church, Hawthorne Road, 
Lache estate; Reynolds & Scott, architects, 9, 
Albert Square, Manchester, 2. 


Stanley Road; Union 
Ltd., 75, Bold Street, 


Albert 


Guildford. — Library, North Street 
(£150,000); Highett & Phillips, architects, 
Tollgate House, Pilgrims’ Way, Guildford. 

Harrow.—First instalment of scheme for 
new hospital at Northwick Park, for North 
West Metropolitan Regional Hospital Board; 
regional architect, 40, Eastbourne Terrace, 
London, W.2. 

Hayes (Middx.).—Dwellings (95), Barnhill 
estate; G. Ward, Ltd., builders, 103, Uxbridge 
Road, W.5. 

Irlam.—Houses (50), Glaze estate; Gregory 
Housing, Ltd., 21, Farncombe’ Road, 
Worthing. 

Kettering.—Private housing estate, North- 
field Avenue; A. P. Bland & Co., Ltd., 
builders, Kettering. 

Leicester.—Hall of residence for women 
students at the University; Wilson Lovatt & 
Sons, Ltd., builders, Clarence Street, Wolver- 
hampton. 

Lincoln.—Flats (74), Ermine East estate 
and Outer Circle Drive; R. R. Alexander, city 
architect, Stamp End. 

Liskeard.—Dwellings (81), Lake 

R. Vaughan Ellis, architect, 
Buildings. 

Manchester.—Factory, 
Cheetham; Joseph Stocks 
37/39, Hanging Ditch Road. 

Middlesbrough, — Shops, Beechwood 
(£20,000), and library, Berwick Hills 
(£16,000); J. A. Kenyon, borough engineer. 

Newcastle-on-Tyne. — Showrooms and 
offices, Scotswood Road, for Cowies, Ltd.; 
Middleton & Co., builders, West Sunniside, 
Sunderland. 

Newmarket.—Flats (36), Windsor Road; 
Law Bros., Ltd., Victoria Street, Littleport. 

North Shields.—Factory extensions for 
Torday, Ltd.; North-Eastern Trading 
Estates, Ltd., West Chirton, North Shields. 

Nottingham.—Office block in Station Street, 
for Boots Pure Drug Co. (£730,000); William 
Moss & Sons, Ltd., Loughborough, Leics. 

Oxfordshire.—Fire service headquarters, 
etc., Woodstock (£33,000), and fire stations at 
Bicester and Kidlington; county architect, 
County Hall, Oxford. 

Peterborough.—Extensions to engineering 
wing of Technical College; Portess & Richard- 
son, architects, Lloyds .Bank Chambers, 
Cathedral Gateway. 

Plymouth.—Three operating theatres, South 
Devon and East Cornwall Hospital; J. W. 
Spencer, Ltd., builders, North Hill. 

Preston.—Fire station, Blackpooi 
borough surveyor. 

Reading.—Multi-storey 
estate; borough architect. 

Rochdale.—First stage of new technical 
college (£281,000); Yorks, Rosenberg & 
Mardall, architects, 2, Hyde Park Place, Lon- 
don, W.2. 

South Shields.—Factory additions, Com- 
mercial Road, for S. Newman, Ltd.; North- 
Eastern Trading Estates, Ltd., Team Valley, 
Gateshead. 

Slinfold.—W orks extensions; Avery-Hardol, 
Ltd., Hayes Lane. 

Stockport.—New offices on the St. Peter’s 
vicarage site (£47,300), central fire station, 
Wellington Road South, and practical block 
at Belmont Secondary School; J. Rank, 
borough architect. 

Whitehaven.—Main ward block,  out- 
patients’, physiotherapy and administration 
departments, operating theatres, kitchens, etc., 
as further instalment of new general hospital 
at Homewood; C. B. Pearson & Son, archi- 
tects, 24, Loxford Street, Manchester. 
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